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SECTION  I. 
Oens&al  FATHOLoay  o>'  Sn&oiCAi.  Diseases. 

INFLAMMATION. 

Intiauuation  was  defiued  hj  Dr.  Burdon  Sanderson  as  "the 
succession  of  changes  wliioh  occurs  in  a,  living  tissue  when  it  is 
injured,  jirovided  that  the  injury  is  not  of  such  n  degree  as  at  once 
to  destroy  ita  structure  and  vitality."  This  definition  is  defective 
in  tluit  it  states  only  the  reason  why  those  changes  occur,  not  their 
purpose.  The  purpose  of  inflaromation  is  to  antagonize  or  remove 
irritants  and  prepare  the  way  for  reparation — or  a  return  to  the 
noroiol.  Inflammation  is  therefore.  perhi;pa,  hotter  defined  in  the 
wonls  of  FrofesHor  Adami  as  "  the  series  of  changes  constituting 
the  local  manifestation  of  the  attempt  at  repair  of  actual  or  referred 
injury  to  a  part,"  or  briefly,  as  the  local  attempt  at  repair  of  actual 
or  referred  injury.  Inflammation  may  occiU'  in  any  tissue  of  the 
body,  and  in  whatever  tissue  or  organ  it  occurs,  whether  superficial 
or  deep,  transparent  or  opaque,  vascular  or  non-vascular,  soft  or 
hard,  the  pathological  process  is  essentially  the  same. 

Oevekal  outline  of  the  process.— r«t  us  first  study  the 
process  os  it  may  be  observed  by  the  naked  oye,  say,  in  a  portion 
of  inflamed  skin.  The  part  is  uniformly  red,  hotter  than  the  sur- 
rounding skin,  swollen  and  painful.  The  redness  momentarily 
disappears  ou  pressure,  and  gradually  fades  away  into  the  natural 
colour  of  the  port  around,  bat  later  it  becomes  mottled,  and  in 
places  of  a.  deeper  hue.  There  ia  usually  some  (edema  about  the 
infiamed  spot,  and  the  neighbouring  lymphatic  glands  may  be 
slightly  tender  and  enlarged.  If  an  incision  were  now  made  into 
the  inflamed  tissues,  they  would  be  found  fuller  of  blood  than 
natural,  of  a  bright  red  colour,  and  infiltrated  with  senun ;  v^v\eb 
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if  the  lymphatics  leading  from  the  part  were  opened,  as  has  been 
done  in  animals^they  would  be  seen  to  be  transmitting  more  lymph 
than  under  normal  conditions.  The  inflammation  may  now  ter- 
minate, leaving  the  tissues  apparently  normal  (resolution),  or  it 
may  lead  to  certain  changes  producing  irreparable  damage  to,  or 
total  destruction  of  the  part.  Thus,  the  damaged  tissue  may  be 
replaced  by  thickened  or  indurated  tissue,  and  a  condition  result 
which  is  generally  described  as  one  of  chronic  inflammation  {fibroid 
thickening) ;  or  the  tissues  in  the  centre  of  the  inflamed  spot  may 
soften  and  break  down,  forming  a  creamy  fluid  called  pus  {sup- 
puration  and  abscess) ;  or  the  more  superficial  tissues  may  undergo 
molecular  destruction,  leaving  a  raw  surface  {ulceration) ;  whilst 
again  the  whole  of  the  tissues  in  the  inflamed  area  may  lose  their 
vitality  and  die  **  en  masse  '*  {gangrene).  When  the  inflammatory 
process  is  at  all  severe,  constitutional  symptoms  will  also  be 
present.  Thus,  the  temperature  will  be  more  or  less  raised,  the 
skin  dry,  the  pulse  increased  in  rapidity,  the  tongue  furred,  the 
appetite  loist,  the  bowels  confined,  and  the  urine  scanty  and  high- 
coloured — a  condition  known  as  inflammatory  fever,  and  due  in 
almost  every  case  to  the  absorption  of  some  poison  {intoxication). 
Under  some  circumstajices  the  constitutional  symptoms  may  be  of 
a  more  serious  character,  and  secondary  inflammations  may  be  sot 
up  in  internal  organs  or  in  other  parts  of  the  body :  the  patient 
is  then  said  to  be  suffering  from  se2)tic  or  from  infective  poisoning, 
conditions  which,  as  will  be  pointed  out  hereafter,  are  due  to 
poisonous  bacteria  or  their  products  entering  the  general  blood- 
stream or  the  lymph-channels  at  the  primary  seat  of  inflammation. 

The  inintUe  changes  that  occur  in  the  above  described  pheno- 
mena have  of  late  years  been  very  accurately  studied  in  the  tissues 
of  the  frog,  rabbit,  dog,  and  other  animals,  and  in  sections  of  the 
cornea  and  tongue  of  the  frog.  They  differ  according  to  whether 
the  inflammation  ocjurs  in  a  vascular  or  non- vascular  area. 

(a)  In  a  non-vascular  area,  e.g.,  the  cornea,  necrosis  followed  by 
proliferation  of  the  fixed  cells  may  be  the  only  recognizable  factor 
in  the  process  of  repair  of  injury ;  or  there  may  be  an  immigration 
of  leucocytes,  attracted  by  a  process  of  chemiotaxis  to  the  region  of 
cell  destruction.  In  a  more  intense  inflammation,  such  as  that 
produced  by  pyogenic  micro-organisms,  the  cell  degeneration  is 
followed  by  a  determination  of  leucocytes  to  the  seat  of  injury, 
the  leucocytes  travelling  along  the  corneal  lymph -channels  from 
the  congested  vessels  at  the  periphery  of  the  cornea,  having  been 
attracted  towards  the  inflammatory  focus  by  some  unknown  force 
{chemiotaxis).  Many  of  the  leucocytes  take  up  micro-organisms 
{phagocytosis),  others  degenerate,  and  at  the  same  time  the  destruc- 
tion of  the  corneal  tissue  progresses.  An  an*e8t  of  the  process 
is  brought   about   by  the  leucocytes  massing  together  in  large 
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numbere,  m>  as  to  ofler  a  barrier  U>  the  micro.orgniiisms.  Kewly- 
fonned  capillaries  appear  at  the  periphery  of  (ho  cornea,  and 
Oteid  towards  the  injured  port,  and  the  coruoal  oHrpasclcs  uuUide 
tta  trtB.  of  deatniction  undergo  proliferation,  thus  initiating  the 
tapair  of  the  tissue. 

(fc)  /»  a  mtcii/ur  arm  tho  inflammatory  changes  also  vary 
witli  the  severity  of  the  injury.  In  slight  a:id  superficial  leaione 
Tucular  tihungea,  such  us  congestion,  emigration  of  loucouytcs, 
diapedoNs,  and  exudation  are  little  marked,  but  the  fixed  c«lls 
of  the  tissue  hypertrophy  and  prolifeiuto.  In  lesions  of  groiiter 
sorority  the  vessels  become  congested,  and  leucocj'tes  qiiiukly 
appt-ur,  wandering  to  tho  seat  of  injury  through  tho  vessel-wall 
by  a  process  of  diapedeeis.  The  vessels,  first  the  arteries  and  then 
iM  Teiiu,  dilate,  and  there  is  a  very  marked  acceleration  of  the 
Ueod-flow  ((fel*Tfnp'Ho(i'oK  n/  blmid  or  aeiiit  hypfrceinia),  and  smaller 
Tawds  uid  capillaries  which  wore  previously  invisible  are  now 
Mm  transmitting  blood.     Hence  the  redness  of  the  part. 

Now,  after  a  longer  or  shorter  period,  ac>.'ording  to  the  kind  of 
irritant  used  to  set  ap  the  inflammation,  the  blood-current  slackens, 
at  first  in  the  veins  and  then  in  the  capillariss  and  arteries,  and 
Ifinoocytes  are  seen  to  drop  out  here  and  there  from  the  central 
strtnm  or  axial  current,  which  appears  yellowish  in  colour  fi'om 
tho  t«d  corpuscles  being  contained  in  it.  These  truant  leucocytes 
(tnit  roll  huiily  along  in  the  pale  or  circumferential  current,  and  are 
joined  by  more  and  more  as  tho  blood-stream  further  slackens  iu 
speed.  Now  they  adhere  to  tho  walls  of  the  veins,  and  to  d  leas 
extent  b)  the  walls  of  tho  capillarios  and  arteries,  so  that  the 
Tiiasris  ap{H3ar  as  if  lined  with  them.  Soon  they  begin  to  pass 
through  tbe  vessel-walls  into  the  tissues  around  {diuptilr»U\ 
attracted  accorrliug  to  some  writers  to  the  seat  of  inflammation 
hj  thn  poison  or  chemical  irritant  which  has  excit«il  it  {pmitiit 
rirni'obu'u).  By-and-by,  if  the  inflammatiun  is  very  acute,  the 
»J  corjiusclcs,  iu  groups  of  two  to  a  doten,  also  leave  th« 
il  stream  and  pass  through  the  walls  of  the  vessels  into  the 
__ .  .  I,  produi-ing  Ihusu  patches  of  darker  redneaa  and  the  mottling 
I^Aeautfatw  tillud<>d  tu  above.  Tho  central  stream  next  begins 
la  oacillnt«,  flowing  onwards  during  the  systiilo,  and  slightly  reced- 
ing during  tlie  dioatolo  of  tho  heart ;  whiUt  the  coloured  corpuscles 
aknr  a  tendency  to  adhere  to  one  another.  Finally  the  stream 
•topa,  and  itatia  is  mid  tu  have  ucuurred  (Fig.  I). 

Ui  tbo  moantimo  thf^  liquid  cimteiits  of  the  vessels  have  also  been 
paiiwnfl  through  tht^  voesvl-waUii  intu  the  tiH»uo!4,  and,  together  with 
Qhi  aacapad  linuucytea,  account  for  the  swelling  and  fur  the  leriiut 
aniifafMM  which  can  bo  sijuoeKod  out  when  the  purtu  aro  cut  into. 
Tho  MTtun,  further,  soak*  iuto  the  mnghtiouring  hoalthy  tissues, 
thus  axplaining  tho  mimunding  a-deua,  and  h>  thouoo,  along  with 
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some  ot  tim  leucocytes,  taken  up  by  the  iTmphaticB,  and  so  paaGes 
bock  into  the  circulation.  If  now  the  cause  of  the  inflanunatioii 
ceases  te  act,  iind  the  vitality  of  the  tissues  hoB  not  been  too  much 
lowered  to  permit  of  their  recovery,  the  corpusclee  in  the  middle  of 
the  stream  in  those  vessels  whore  stasis  has  occurred  again  begin 
to  oscillate  and  tiien  to  move  on;  the  leucocytes  no  longer  drop 
out  of  the  axial  current,  and  those  that  have  already  escaped 
into  the  tissues  either  break  down  or  pass  along  with  the  escaped 
fluids  into  the  lymphatics,  leaving  the  port  apparently  uninjujed 
{rtiolutiott). 

If  the  above  favourable  termination  does  not  take  place  and  stasis 
is  not  soon  relieved,  coagulation  of  the  scrum  may  ensue,  and  the 
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vessels  become  thrombosed.  At  the  same  time,  i 
lation  of  the  liquid  exudation  in  the  tissues  also  occurs.  The  clot 
thus  formed  contracts,  squeezing  out  the  scrum,  which  is  then 
drained  away  by  the  lymphatics,  so  that  if  the  parts  at  this  stage 
be  cut  into,  a  serous  exudation  will  no  longer  escape.  Tho  original 
tissues,  partly  in  consequence  of  the  plupginp  of  the  vessels,  and 
partly  in  consoquencQ  of  the  digestive  action  of  the  leucctcytos  and 
soddeningeftect  of  the  fluid  exudation,  become  swollen  und  softened, 
and  finally  lose  their  vitality  anddisiippcar.  their  place  hoing  taken 
by  a  mass  of  closety-i>ackcd  small  cells  embedded  in  a  very  slight 
amount  of  intercellular  substance.  This  small- cell-infiltration  has 
been  ascribed  in  part  to  the  aggregation  of  leucocytes  and  in  part 
to  tbe  proliferation  of  the  connective-tissue  and  other  cells  in  the 
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area,  tliu  loucuuytes  forming,  nevertbetcsa,  its  chief  con- 
Among  those  small  n>UTid  cells,  oipooially  durinij;  the 
Teporatiuu,  mny  soon  be  seen  nuiuuruuit  dolicaUi  capillary 
vliich  have  boon  formed  from  the  old  ca{iilluri(«  in  and 
■nnmd  the  inflnmcd  nn-'ft.  or  from  the  young  ondothoUnl  or  coii- 
nectire-tiuue  colls.  To  this  vaaculariKed  tissue  tho  nutne  of 
inBBinnutorv  nri«  fommtiou  or  gninulation  tissue  ie  giveu.  When 
the  wUe  and  liquid  encupo  on  a  free  eurfiLce,  tho  tibriu  with  the 
(tntanglod  cells  forms  n  so-called  false  membrane. 

Charujr»  in  tlif  JimI  e/enruU  o/ llie  tiaauri. — Whon  the  mosen- 

trry  is  esomined  after  Inilam motion  has  ozistoJ  a  ^hurt  timt',  the 

coUfi  ut  the  original  tissue  ore  found  to  present  two  o]iposcd  changes, 

vis.,  both  degeneration  and  proliferation,  the  fnrmer  being  visible 

chiefly  at  the  focus  ofinitation.  and  the  latter  towardd  the  boundary 

Boao.    The  cell  deetniction  ie  in  part  the  direct  result  of  thi>  injury. 

and  oa  such  not  a  phcnomenim  of  inflammation,  but  it  ia  Jn  part 

directly  due  to  the  interference  with  their  nutritioo ,  |ii-oduc«d  by  tho 

inflammatory  processes,  such  as  stasis  and  (odema.  bacterial  activity, 

and  leucotytic  digestion.     The  degenerated  cells,  if  tho  lesion  eudj! 

in  repair,  are  removed,  b«ing  either  cost  oS  or  absorbed  by  tho  leu- 

Docytce.    While  theae  degenerative  changes  take  pLkce.  proliferation 

of  ^e  original  tiame  eella  goes  on  conourn<ntly,  especiiilly  at  the 

periphery  uf  the  inflamed  area.    The  oonnoclive-tiaeue  cells  enlarge 

and  multiply,  and  then  intenningle  with  the  leucocytes,  so  tliat  the 

newly- formed  granulation  tissue  is  mode  up  of  two  kinds  of  oellB, 

m.,  uonuectiTB-liasue  derivatives  and  leucocytes.     The  lattar  dis- 

,    utpoar  and  ore  in  part  absorbed  by  the  proliferating  connoctivo- 

^^HMW  colK  which,  aa  the  inflammation  a])proaches  repair,  become 

^^^^^■•-•baped  and  are  lYilled  flbrobIa«tB.  because  they  eventually 

^^^^Hm  connective  or  fibrous  tissue.    So  far  us  the  higher  wurm- 

^^^^Hl  animals  are  concerned,  there  is  but  littlr  doubt  that  the>« 

^flRnUata  oio  of  connective-tinsue  origin,  and  that  c«unectivo  tissue 

dmrslopa  Irom  connective  tissue  alone,  but  in  lower  cold-blooded 

animal*  leucocytes  can  bo  seen  to  develop  into  uonneotivo  tissue. 

Tlw  lenaiicytes  have  special  ilutiua  of  their  own  to  perforui. 
Some  Tarietiea  iif  them  attack  and  ingest  bacteria  or  other  foreign 
matter  and  dnad  or  uicrosed  cells.  They  wander  to  the  sent  of 
initatiua,  attract«d.  on  it  is  assumed  by  noine,  by  the  chfmical 
pndanta  of  the  bacteria  (rAffniV>((m«)  and  aeiae  upon  the  inalnin 
mmhi.  or  at  Inast  attack  it  {[ihnijor.yUnit).  und  if  they  succueil  in 
4artn>yiDg  it  the  inllummatiun  is  brought  to  an  end.  Metchniki>fT 
nsanU  "inflammation  as  a  phagocytic  maction  of  the  organism 
acainat  irritanta."  There  ore,  however,  loucocjlos  which  are  n-il 
lAaipieytic,  and  th™e  an'  capable  of  exerting  au  estiaci>llHlnr 
•tfivity  upon  bacteria  and  otht^r  mattiir.  'ilius,  pus  corpuscles, 
wfairii  oTv  nothing  «■!><■  than  leuuic}'t«is,  are  strongly  pn>t<<olytia, 
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«.e.,  they  can  digest  and  peptonize  albuminous  substances,  and 
even  dissolve  metallic  particles.  So  that  it  is  evident  that  the 
activity  of  leucocytes  is  twofold,  both  intracellular  or  phagocytic, 
and  extracellular  or  chemical.  It  may  be  remarked  here,  that 
besides  certain  forms  of  leucocytes,  the  endothelial  cells  of  the 
capillaries  and  many  fixed  and  wandering  connective-tissue  celb 
also  possess  phagocytic  properties.  The  latter,  being  large  in  size, 
were  formerly  csdled  macrophages^  in  contradistinction  to  the  micro- 
phages  or  leucocytic  phagocytes. 

Another  important  phenomenon  of  inflammation,  which  has 
already  been  mentioned,  is  the  exudation  or  transudation  of 
fluid  from  the  blood-vessels.  The  amount  of  fluid  exuded  vaiios 
with  the  density  and  structure  of  the  tissues,  being  generally 
copious  in  serous  membranes  and  also  in  loose  vascular  tissues, 
but  scanty  in  dense  tissues.  The  purport  of  the  exudation  is 
partly  to  dilute  the  irritant,  partly — ^where  an  inflammation  is 
superficial — to  wash  it  away.  In  its  chemical  constitution  it  re- 
sembles plasma,  but  it  generally  also  contains  proteolytic  ferments, 
peptones,  and  where  bacteria  are  present  also  their  products.  Fibrin 
is  also  present  as  a  rule,  and  sometimes  in  such  quantity,  that  the 
exudation,  instead  of  being  serous^  hecomesfihrinous.  The  ferments 
capable  of  digesting  proteids  are  secreted  not  only  by  bacteria  which 
may  be  present,  but  also  by  the  leucocytes ;  these  no  doubt  assist  in 
the  removal  of  the  dead  tissues.  Bactericidal  substances  also  derived, 
from  leucocytes,  and  capable  of  destroying  or  inhibiting  bacterial 
growth,  may  frequently  bo  found  in  the  inflammatory  exudation. 

There  can  be  no  doubt  that  the  vascular  changes,  the  exudation, 
and  leucocytic  phenomena  accompanying  inflammation  can  occur 
independently  of  central  nervous  influences,  for  in  a  rabbit's  ear, 
after  section  of  all  its  nerves,  irritation  will  produce  an  intense 
inflammation.  It  would,  however,  be  incorrect  to  say  that  the 
nerves  have  no  direct  influenco,  for  it  is  well  known  that  when  all 
the  nerves  of  a  part  have  been  divided,  the  stages  of  inflammation 
succeed  each  other  with  greater  rapidity,  because  in  such  a  case,  the 
vaso-dilators  are  especially  called  into  action,  the  injury  of  the  nerve 
producing  a  marked  hypercemia.  Speaking  generally,  however, 
the  vessels  of  an  inflamed  area  react  independently  of  the  central 
nervous  system,  but  respond  rather  to  the  control  of  peripheral 
nervous  filaments  or  to  a  diiect  stimulus  applied  to  the  endothelium 
or  muscular  wall. 

Terminations  of  inflammation. — We  have  already  seen  that  if 
the  cause  of  the  inflammation  ceases  to  act  befoi*e  the  tissues  have 
become  irreparably  damaged,  the  process  may  terminate  and  the 
part  resume  its  normal  condition,  when  resolution  is  said  to  occur. 
Failing  this,  however,  the  following  terminations  may  ensue. 
Thus,  under  favoumble  circumstances,  the  cells  constituting  the 


iDflamraatory  new  formation  may  gradually  become  converted  into 
fibrous  tissue,  producing  the  condition  already  referred  to  of  fibroid 
thickfiiing  or  acnrriitg.  Under  lees  favourable  circuiDstancea  the 
immigTatioD  of  leucocylee  continues  until  the  tissue  becomes  densely 
packed :  if  bacteria  are  present  they  also  multiply ;  the  tissues  are 
digested  and  destroyed  ;  the  leucocytes,  uov  colled  pus  corpuscles, 
degenerate  and  in  port  break  down,  while  others  appear ;  the 
exudation  of  lymph  or  plasma  continues  as  before,  but  the  tissues 
and  leucocytes  themselves  "liijuefy"  as  well,  so  that  the  final 
result  is  a  thick  viscid  fluid  [liijiu/r  jjuri'j)  containing  heilthy  and 
degenerate  leucocytes  {pat  corpiuciei).  Thus  pus  is  formed,  and 
tiippuralion  is  said  to  be  established.  When  these  changes  occur 
on  the  surface  of  the  skin  or  mucous  membrane,  so  that  the  pro- 
ducts escape  externally,  the  process,  though  essentially  similu  to 
that  of  suppuration,  is  spoken  of  aa  ulceration.  And  lastly,  the 
infiltrated  tissues  in  the  centre  of  the  inflamed  area  may  lose  their 
vitality  and  die  ea  maisf,  before  infiltration  with  leucocytes  and 
serum  has  gone  on  sufficiently  long  to  produce  their  softening; 
moriifiralion  or  ytingreiu  is  then  said  to  result, 

OAtrSEs  OF  IHFLAlfUATIox.^The  causa  of  inflammation  is  irri- 
tation, and  its  object  to  remove  irritation.  Irritants  acting  in  any 
way  may  be  looked  upon  as  exciting  causes,  and  would  appear  in 
some  instances  to  be  alone  sufficient  to  set  up  the  process.  In  other 
cases,  however,  certain  prior  conditions  such  as  may  bo  considei-ed 
to  lower  the  vitality  of  the  tissues,  and  to  render  them  lesj  able 
to  resist  deleterious  influences,  appear  necessary  to  render  such 
irritants  opemtive.  Among  such  preditjintiii'i  causes  may  bo  men- 
tioned: 1.  A  deficient  supply  at  healthy  blood  caused  by  insutiicient 
or  improper  food  and  air,  a  feeble  action  of  the  heart,  hicinorrhage, 
anaemia,  and  the  like,  2.  The  presence  of  impurities  or  of  certain 
poisons  in  the  blood,  such  as  exist  in  chronic  alcoholism,  Bright's 
disease,  diabetes,  gout,  syphilis,  and  in  lead,  mercury  and  phos- 
phorus poisoning.  3.  Deprivation  of  healthy  nerve  influence,  as 
from  disease  or  injury  of  a  nerve-centre,  or  nerve-trunk.  4,  Old 
age.     5.  The  so-called  strumous  diathesis. 

The  exnting  cautta,  which  are  usually  spoken  of  as  irritants,  may 
be  considered  under  the  following  heads :  1.  Direct  violence  and 
physical  irritation.  2.  Chemical  irritants.  'S.  Micro-organisms — 
saprophytic  and  parasitic.  Micro-organisms,  however,  also  act 
chiefly  by  tlieir  chemical  products. 

1.  rh'rect  i-ioleiice  and  phytiral  i'fTi'(«(i'<i«.— Under  this  head  are 
included  all  forms  of  mechanical  injury;  excessive  heat  or  cold; 
electrical  stimulation  ;  the  application  of  sti'ong  acids  or  alkalies, 
or  of  irritating  products,  as  croton-oil  or  mustard ;  friction,  and 
tension.  All  of  these  are  now  admitted  to  he  exciting  causes,  the 
irritants  being  the  chemical  products  of  injured  ot  doatroyoA.  ooQa. 
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2.  Chemical  irritanU. — ^The  chemical  products   of  putrefaction 
would  appear  to  play  an  important  part  in  the  causation  of  inflamma- 
tion.   For  fermentation  or  putrefaction  to  occur,  there  must  be  dead 
animal  matter,  a  sufficiency  of  water  and  oxygen,  the  maintenance 
of  a  certain  temperature,  and  the  presence  of  a  ferment.    This 
ferment  consists  of  living  microscopic  organisms,  species  of  bacteria 
known  as  saprophytes,  which  exist  in  large  numbers  in  the  air, 
water,  &c.,  in  short  eyerywhere,  except  perhaps  in  mid-ocean  and 
above  the  snow  line,  and  are  especially  numerous  in  large  cities, 
hospitals,  &c.     It  is  not  thought,  however,  that  the  inflammation 
is  l^hted  up  by  the  bacteria  themselves,  but  by  the  chemical  pro- 
ducts which  are  formed  in  the  process  of  fermentation  or  putrefac- 
tion, and  which  soak  into  the  surrounding  tissues,  acting  like  any 
irritant  fluid  or  the  poisonous  alkaloids.     For  it  has  been  found 
that  when  a  fluid  swarming  with  these  bacteria  {saprophytes)  is 
injected  into  the  blood  or  connective  tissue  of  a  living  animal,  the 
bacteria  rapidly  disappear  without  causing  inflammation  or  other 
ill-effect.    Again,  if  a  similar  fluid  is  injected  into  the  peritoneal 
cavity  in  such  quantities  only  as  to  allow  of  its  rapid  absorption, 
no  inflammation  ensues.      On  the  other  hand,  if  such  a  fluid  or 
even  water  is  injected  in  greater  quantities  than  can  be  rapidly 
absorbed,  serum  from  the  blood  is  effused  into  it ;  and  as  all  the 
essentials  for  putrefaction  are  now  present,  viz.,  diluted  serum, 
which  constitutes  the  dead  animal  matter,  heat,  moisture,  oxygen, 
and  saprophytic  bacteria  to  act  as  a  ferment,  putrefaction  ensues. 
Thus,  to  sum  up,  it  is  inferred  from  these  and  similar  experiments 
that  the  saprophytic  bacteria  themselves  are  incapable  of  setting  up 
inflammation ;   that  they  are  only  able  to  thrive  in  dead  animal 
matter,  and  not  in  living  tissues;  and  that  it  is  the  products  of 
putrefaction,  of  which  they  arc  believed  to  be  the  caiise,  that  set  up 
the  inflammatory  process. 

3.  Micro-organisms, — These,  which  include  the  various  species  of 
micro-organisms,  known  as  pathogenic  or  parasitic  bacteria,  play 
an  important  rote  in  the  causation  of  most  inflammations.  But 
whilst  it  cannot  be  admitted  that  they  are  the  exciting  cause  of  all 
inflammations,  the  belief  is  almost  universal  that  they  are  im- 
portant, if  not  the  chief  agents  in  many  inflammations,  and 
especially  in  those  inflammations  which,  because  they  occur  without 
any  apparent  cause,  were  formerly  spoken  of  as  idiopathic.  Thus 
erysipelas  and  some  forms  of  ostoomyelitis  and  periostitis  depend 
upon  them,  and  malignant  pustule  has  also  been  pixjved  to  do  so. 
They  are  always  found  in  acute  suppurative  iuflammation.  Unlike 
the  saprophytes,  the  bacteria  which  are  found  in  all  decomj)osing 
fluids,  and  which  as  we  have  seen  are  unable  to  exist  in  the  living 
tissues,  the  pai-asitic  bacteria  are  not  (mly  capable  of  living  in  such 
tissues,  but  thrive  and  multiply  in  them,  and  whilst  doing  so  give 
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rise  to  certain  irritating  uttemical  products  which  sot  uji  iDflamma- 
tion.  Hence  their  name,  ia/Kliit,  paratitif,  or patkoj/enic  bacteria. 
The;  not  only  multiplv  and  spread  in  the  surroundiDg  tiaauea, 
sotting  up  inflammation  in  their  course,  but  also  in  some  instancea 
enter  the  ayalcm  by  the  blood  or  by  the  lymph- vessels,  where,  etill 
multiplying,  they  poison  the  l>ody  generally,  and  in  consequence 
of  their  becoming  lod^^  in  the  capillarieB  of  varioue  tissues  or 
organs  of  the  body  where  they  further  multiply  and  thrive,  set  up 
there  a  like  inflammation.  The  way  in  which  they  enter  the  body 
is  either  by  a  wo  iind  direct,  or  else  by  the  alimentary  or  respiratory 
TDUCOua  tract,  or  even  by  the  numerous  glandular  pores  of  the  skin. 
Where  they  enter  by  a  wound,  it  appears  that  decomposition  of  the 
discharge  favours  their  entrance  (as  in  erysipelas  oocurring  in  a 
eeptic  wound],  though  such  is  not  essential.  They  or  their  spores 
are  supposed  to  exist  in  the  air,  water,  £c.,  but  in  less  quantities 
than  the  saprophytic  bacteria. 

Many  micro-organisms,  as  already  mentioned,  require  oxygen  of 
the  air  for  their  development,  and  ai'e  then  called  aerobic;  whilst 
others  only  thrive  when  protected  from  access  of  oxygeu  and  are 
known  as  aiiuerobic. 

As  the  various  species  of  bacteria  will  have  to  be  frequently 
mentioned  they  may  be  here  briefly  described.  The  bacferia  belong 
to  the  group  of  protophytea,  the  simplest  at  vegetable  organisms. 
They  are  conveniently  divided  into:  1,  micrococci  or  spherical  bac- 
teria ;  2,  bacilli  or  rod-shaped  bacteria ;  and  3,  spinlla  or  spiral 
bacteria.  Microtorci  are  round  or  oval  bodies ;  they  occur  singly 
or  in  pairs.  When  in  pah's  they  are  callod  diplococcj,  an  examjile 
of  which  we  6nd  in  the  gonococcus.  Sometimes  they  form  chains, 
and  are  thou  termed  streptococci,  e.g.,  Streplomcciit  pyogeuft;  or 
they  may  occur  in  gmpe-like  colonies  {zuaglaa  moMa),  and  are  then 
spoken  of  ax  staphylococci,  the  best  known  being  the  Slapky/ofoccue 
pyogeiiu  auretit.  They  multiply  by  fission  or  division.  BarilH 
are  rod-shaped  microbes ;  some  of  them  multiply  by  spores  as  well 
as  by  fission.  Hence  a  bacillus  may  at  one  period  of  its  develop- 
ment be  rod-shaped,  whilst  at  another  it  may  be  round  tike  a 
micrococcus.  The  spores  which  are  developed  in  the  interior  of  the 
bacillus  are  liberated  by  its  destruction  and  then ,  if  the  conditions 
are  favourable,  germinate  and  assume  the  shape  of  the  fully 
developed  organism.  The  spores  have  a  greater  resistanco  to  ex- 
ternal influences,  heat  and  chemicals,  than  the  bacillus  from  which 
they  are  formed.  The  tpiriUa  are  of  no  surgical  interest,  and  will 
not  be  further  mentioned.  Both  bacilli  and  micrococci  may  be 
divided  into  (a)  saprophytic,  and  ih)  pai'asitic  bacteria. 

(o)  The  strictly  eaprojihi/lic  bactrrin  only  live  on  dead  or  dying 
oi^nic  material  or  in  solutions  of  the  same,  and  are  incapable 
of  thriving  in  the  living  tissues.     Some  tjpeciea  by  niGtuia  at  Wia 
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activity  of  their  protoplasm  not  only  obtain  food  from  the  dead 
organic  material  and  multiply,  but  cause  changes  in  the  fluid  in 
contact  with  their  surface  known  as  fermentation.  To  this  is  due 
the  decomposition  of  serum  or  of  pus  retained  in  a  wound,  the 
conversion  of  milk-sugar  into  lactic  acid  in  the  souring  of  milk  in 
the  stomach,  and  the  resolution  of  urea  into  carbonate  of  ammonium 
and  consequent  production  of  ammoniacal  urine  in  the  bladder. 
These  micro-organisms  by  their  growth  and  metabolism  elaborate 
substances  either  within  themselves  {intracellular  poUons)  or  in  the 
medium  in  which  they  are  growing,  and  these  substances  act 
as  irritants  to  the  living  tissues,  setting  up  inflammation,  or,  if 
absorbed,  give  rise  to  symptoms  somewhat  similar  to  those  produced 
by  the  poisonous  alkaloids. 

The  short  rod-like  body  always  present  in  myriads  in  a  drop  of 
decomposing  fluid  was  formerly  known  as  Bacterium  termo,  or  the 
bacterium  of  putrefaction.  More  recently  it  has  been  shown  that 
not  one  but  many  species  of  micro-organisms  were  confounded 
under  the  term.  Most  of  these  organisms  have  been  but  imper- 
fectly investigated  and  are  consequently  still  unnamed. 

Otiier  bacteria,  instead  of  setting  up  fermentation,  produce 
pigment,  as  for  example,  the  bacillus  of  blue  or  green  pus. 

(6)  The  parasitic  bacteria  reside  in  living  organic  material  and 
derive  their  food  from  the  fluids  of  the  circulation  or  from  the 
protoplasm  of  the  living  cell.  Some  of  these  are  only  capable 
of  thriving  in  living  tissues  (obligatory  parasites) ;  others,  though 
occasionally  found  in  living  tissues,  are  as  a  rule  found  in  dead 
organic  material  {facultative  parasites).  Parasitic  bacteria  may  be 
divided  from  a  pathological  point  of  view  into  the  non-pathogenic, 
which  exist  in  the  body  without  doing  any  harm,  and  the  patho- 
genic, which  produce  disease  either  by  their  direct  influence  or  by 
their  chemical  action.  Pathogenic  bacteria  include:  1,  those  which 
are  capable  of  attacking  a  healthy  though  susceptible  organism,  as 
the  anthrax  bacillus ;  and,  2,  those  which  develop  when  the  life 
energy  of  the  cells  of  the  organism  is  depressed,  or  when  the  tissues 
in  which  they  live  are  altered,  as  the  tubercle  bacillus.  In  the 
former  the  special  proi^rties  of  the  bacteria,  and  in  the  latter 
the  predisposition  of  the  organism  to  attack,  are  the  determining 
factors.  The  bacteria,  having  gained  admission,  may  merely  affect 
the  tissues  at  the  place  of  entry,  setting  up  a  local  inflammation ; 
or  they  may  extend  by  the  lymphatics  to  the  nearest  lymphatic 
gland,  where  they  may  be  arrested  or  pass  through  it  and  thus 
enter  the  circulation ;  or  they  may  make  their  way  into  the  small 
veins,  and  so  gain  the  circulation  at  once,  and  become  lodged, 
according  to  the  nature  of  the  bacteria,  in  the  capillaries  of  various 
tissues  and  organs.  Bacteria  growing  in  connection  with  a  mucous 
membrane  may  extend  along  the  surface  as  in  dii)htheria ;  or  may 
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be  carried  from  one  point  to  another,  as,  in  phthisis,  from  the 
lungs  to  the  larynx  orintostine.  Diseased  tissues  produced  by  ono 
kind  of  bacteria  m»y  bo  secondarily  infected  by  another  kind ;  thus 
the  lung  affected  by  croupous  pneumonia  may  sometimes  bo 
sccendarily  infected  by  tubercle  t>acilli,  and  the  tuberculous 
tissue  by  the  micrococci  of  suppuration. 

The  tissues  may  be  protected  against  the  development  of 
micro-organisms  by  the  normal  resistance  of  the  body  to  the 
process  of  disease  {natural  immunity),  oi  by  an  oci^uired  resist- 
ance [acquired  immuniti/).  Of  acquired  immunity  thoro  have 
been  several  explanations  offered.  Thus  it  is  bolieved  that  it 
may  be  brought  about  (a)  by  the  exhaustion  of  the  soil,  i.e.,  the 
occurrence  of  a  disease  once  is  thought  to  protect  agaiDst  a 
second  attack  through  the  first  disease  having  exhausted  the 
supply  of  the  material  which  is  necessary  for  the  development  of 
the  micro-organism  of  that  particular  disease ;  (b)  by  the  chemical 
products  formed  pari  paitu  with  the  bacteria  acting  as  a  poisou 
to  the  bacteria  and  preventing  their  development ;  (f)  by  certaiD 
chemical  constituents  in  the  blood-serum  which  destroy  the  bacteria; 
{d)  by  tho  leucocytes  collecting  around  the  bacteria,  and  so  killing 
them ;  and  (r)  by  tho  leucocytes  and  tissue-cells  absoibing  and 
destroj'ing  the  bacteria  (phagoryloiii).  Metchnikoff  and  his  pupils 
hold  that  the  leucocytes  are  endued  with  a  peculiar  power  of  pro- 
tecting the  organism,  that  they  are  attracted  by  tho  bacteria  or 
their  products  [chemiotaxis).  ga^er  round  them,  absorb  thom  into 
their  substance,  and  so  digest  or  destroy  thom.  Other  pathologists 
hold  that  the  bacteria  are  first  killed  or  weakened  by  tho  chemical 
products  generated  by  the  bacteria  or  by  the  disinfecting  con- 
stituents in  the  blood-serum,  and  then  only  when  dead  or  disabled 
arc  absorbed  by  the  leucocytes  and  tissue-cells,  and  along  with  the 
devitalized  tissues  are  in  this  way  got  rid  of.  Tho  process  of 
immunity  cannot  be  discussed  in  this  work,  but  it  may  lie  assumed 
with  safety  that  immunity  must  depend  on  the  power  of  the  tissues, 
their  cells  and  juices,  to  destroy  the  bacterial  growth,  and  also  to 
neutralize  the  bacterial  poisons;  i.e.,  with  acquired  immunity  the 
body  acquires  both  germicidal  and  antitoxic  properties.  An  immunity 
may  be  produced  by  gradual  administration  of  iucroasing  doses  of 
toxins  or  by  a  single  administration  of  so-called  antitoxins,  bodies 
derived  from  the  serum  of  a  highly  immunized  animal.  Antitoxins 
are  now  used  in  surgical  practice  in  tetanus,  orj'riipolas  aud  pyo- 
genic lesions,  such  as  suppuration,  gnngronous  cellulitis,  sopticiomia 
and  pyiemia,  and  also  in  diphtheria.  It  is  therefore  necessary  to 
understand  the  principles  of  the  antitoxic  treatment,  but  this  dis- 
cussion finds  its  most  suitable  place  in  the  chapter  on  Tetanus. 

Amongst  the  pathogenic  boctoria  of  surgical  interest  uiBiy  \)Q 
mentioned :  the  onthr^  bacillus,  the  cause  of  [aaligivB,iit>  i^uBbiiVe  *, 
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the  tubercle  bacillus,  found  in  tubercular  disease ;  the  bEicillus  of 
glanders,  of  leprosf,  of  tetanus,  of  diphtheria,  andof  rhinoscleroma; 
the  Staphylococcut  pyogtaa  aareiu,  and  the  Strrptococcia  pj/ogenei, 
the  organisms  found  in  connection  with  suppuration  ;  the  Slnpto- 
cuFcua  trglipelalonu  ;  the  Micrococcus  goiun'rhceie  aud  the  fungus  of 
actio  omycoais. 

Signs  awd  byuptoks  of  inflammation.  These  may  be  diyided 
into  the  local  and  the  constitutional.  The  local  signs  are  the  well- 
known  redneee,  heat,  pais,  and  swelling,  to  which  may  be  added 
disturbance  or  alteiution  of  function.  Except  in  a  typical  case, 
these  signs  are  not  all  necessarily  present;  on  the  other  hand,  the 
presence  of  one  or  more  is  not  always  indicative  of  inflanunation. 

The  rtdnut  is  due  to  the  dilatation  of  the  small  arterioles,  veins 
and  capillaries,  and  increased  flow  of  blood  to  the  part;  the  darker 
patches  over  the  general  surface  to  the  escape  of  red  corpuscles,  and 
to  the  blood  passing  into  the  veins  before  the  oxyhsemoglobin  has 
all  been  reduced.  The  redness  raries  according  to  the  intensity  of 
the  inflanunation.  being  bright  in  the  acute,  and  dull  in  tlie  chronic 
variety,  and  generally  assumea  a  livid  hue  when  suppuration  is 
about  to  occur.  It  may  sometiineB  be  absent,  as  in  infiammation  of 
non-vascular  tissues,  although  present  in  the  vascular  area  around. 
It  more  or  less  disappears  after  death. 

The  increased  heat  is  now  generally  held  to  be  due  merely  to  a 
greater  flow  of  blood  through  the  part,  and  not  to  any  generation  of 
heat  in  the  part  itself,  as  Ihe  blood  coming  from  it  is  never  hotter 
than  the  blood  in  the  left  ventricle  of  the  heart.  The  inflamed  part, 
however,  feels  intensely  hot  and  burning  to  the  patient,  although 
the  thermometer  shows  little  actual  increase  of  heat. 

The  pain,  which  is  duo  to  jiressure  upon  or  stretching  of  the 
terminal  nerve-twigs  by  the  diluted  bleod-vessclH  and  by  the  exuda- 
tion, varies  in  intensity  and  in  character,  and  is  nearly  always 
increased  by  pressure  and  by  the  dependent  position.  It  is  of  a 
stabbing  character  in  serous  membranes,  aching  in  bone,  throbbing 
when  pus  is  about  to  form ;  more  intense  when  occurring  in  organs 
where  hut  slight  stretching  can  occur,  as  the  globe  of  the  eye  or  the 
testicle;  and  less  intense  in  parts  like  the  axilla  where  the  tissues 
are  loose.  In  the  eye,  as  well  as  ])iLin  there  may  bo  flashes  of 
light ;  in  the  oar,  noise.  The  pain  is  sometimes  referred  through 
the  nerves  to  other  parts  or  organs. 

The  iwelling.  which  is  causeil  partly  by  the  increaned  i]uantity  of 
blood  in  the  inflamed  area,  partly  by  the  exudation  of  leucocytes 
and  serum,  and  partly  by  Uic  proliferation  of  the  original  tissue 
elements,  is,  as  might  he  oxi)ectcd,  greatest  in  lax  tissues,  as  tbo 
axilla,  and  least  in  the  dense  uud  fibrous,  as  bono  or  tendon.  It  is 
always  on  important  sign  in  chi'onic  inflainniatiun  where  there  may 
be  but  little  redness  or  pain. 
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The  ditlurhance  in/unction,  which  practically  alwaj^OCcure  in  an 
inflamed  part,  may  be  illustrated  by  the  inability  of  an  inflamed 
bladder  to  retain  urine,  or  of  an  inltamed  eye  to  tolerate  light. 

The  cinutHiitimial  iifmptmai  may  be  Hummed  up  ae  those  of  fevor. 
There  is  a  riee  of  temperature — often  preceded  by  chilliness  or  even 
a  distinct  rigor,  a  quickened  pulse,  dry  akin,  furred  tongue,  loes  of 
appetite,  constipation,  scanty  and  high-coloured  urine,  headache, 
perhaps  delirium,  and  a  general  feeling  of  malaise.  When  the 
inBammetion  ia  slight  there  may  be  no  fever;  but  when  it  is  at  all 
intense,  or  occurs  in  an  important  part,  the  fever  is  generally  con- 
sidetable,  and  in  septic  and  infective  inflammations  is  by  far  the 
most  ansioufl  symptom.  Inflammatory  fever  has  been  divided  into 
the  sthenic,  asthenic,  and  the  irritative  or  nervous.  In  the  it/iniic 
the  symptoms  are  acut«,  the  temperature  is  high(101°  or  103°),  and 
the  pulse  full,  strong,  and  bounding.  In  the  attheiiic  the  symptoms 
assume  what  is  called  a  typhoid  character;  the  temperature  falls, 
the  tongue  becomes  brown  and  dry,  the  lips  and  teeth  are  covered 
with  sordes,  and  the  pulse  is  quick,  soft,  and  feeble.  In  the  irri- 
tntire  thera  is,  in  addition  to  either  of  the  above  set  of  symptoms, 
delirium,  violent  in  the  one  case,  or  low  and  muttering  in  the  other, 
and  a  general  nervous  state. 

The  mutt  of  the  fever  has  been  variously  explained.  In  simple 
inflammation  it  may  be  due :  1,  in  part  to  tissue-change  cansod  by 
the  presence  in  the  blood  of  some  products  of  digestion  as  albu- 
minoscH  or  peptones  (substances  known  to  possess  pyrogenio  or 
fever-producing  properties),  which  are  supposed  to  be  derived  from 
the  action  of  the  leucocytes  on  the  proteids  of  the  tissues  and  to  bo 
drained  away  in  the  serum  from  the  inflamed  part  hy  the  lymphatics; 
and,  2,  in  part,  although  this  is  very  doubtful,  to  disturbance  of  the 
heat- regulating  centre  in  the  brain,  induced  oitherroflexly.  through 
the  sensory  nerves,  as  when  there  is  m.uch  pain  and  tension  in  the 
inflamed  part,  or  directly,  by  the  action  on  it  of  the  deteriorated 
blood.  In  septic  inflammations  the  absorption  of  the  products  of 
fermentetion  or  putrefaction,  as  from  a  septic  or  ill-drained  wound, 
has  no  doubt  a  large  share  in  the  production  of  the  fever,  which  is 
then  spoken  of  as  septic  [aepdV/eirr,  Ba/inemio);  whilst  in  the  infective 
inflammations  the  toxins  of  m.icro- organ  isms  are  believed  to  be  the 
chief  factor  {see  Septicemia  and  Pi/taiiia). 

Vabietieh  of  diflammatiok,— Inflammation  may  be  divided 
into  the  acute  and  chtvnie  according  to  ite  intensity  and  duration ; 
the  acute  again  into  the  timplt,  ihe  septic,  and  the  ijifertire.  What 
has  already  been  said  applies  chiefly  to  the  acute  variety.  The 
chronic  is  discussed  separately  later  on. 

Simple  or  travmatie  inflammation  is  that  which  remains  localized 
to  a  limited  area,  and  subsdes  without  suppuration  as  soon  as  th« 
cause  ia  removed.    It  is  commonly  the  reeult  ol  a  mooluai\f»l 
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injury,  and  may  be  studied  in  its  simplest  form  in  the  healing 
of  an  incised  wound  by  the  first  intention  (see  IVounda),  Shoidd 
suppuration  occur  it  is  generally  due  to  the  presence  of  certain 
pyogenic  micro-organisms  (see  Suppuration y  p.  20). 

Septic  inflammation  depends  upon  fermentation  or  putrefaction 
in  a  wound  or  serous  cavity  set  up  by  the  presence  of  saprophytic 
bacteria ;  it  spreads  beyond  the  original  seat  of  injury,  and  is  accom- 
panied by  constitutional  symptoms  of  blood-poisoning  {septic  fever, 
mprcemia).  The  septic  products  soak  into  the  tissues,  where  they 
act  like  other  chemical  irritants,  and  so  set  up  wider  and  wider 
circles  of  inflammation,  and  entering  the  general  blood-stream  with 
the  serum  which  is  drained  away  by  the  lymphatics,  give  rise  to 
septic  poisoning.  They  do  not  multiply  in  the  living  tissues,  like 
the  micro-organisms  producing  the  infective  inflammation  to  be 
next  described.  Hence  as  soon  as  the  fermentation  or  putrefac- 
tion can  be  checked  the  spreading  of  the  inflammation  and  septic 
poisoning  have  a  tendency  to  cease.  Septic  inflammation  is  often 
accompanied  by  suppuration,  but  this  is  regarded  as  a  complica- 
tion depending  on  the  presence  of  pyogenic  micro-organisms  (see 
Suppuration),  Some  surgeons  include  under  the  term  septic  all 
inflammations  attended  by  suppuration  and  the  various  specific 
inflammations,  as  erysipelas,  which  are  here  called  infective. 

The  infective  variety  is  also  of  a  spreading  character,  and  depends 
upon  the  presence  of  special  micro-organisms  ( pathogenic  bacteria). 
Unlike  the  products  of  putrefaction  these  micro-organisms  multiply 
and  thrive  in  the  living  tissues  and  in  the  blood-st  ream .  They  may  also 
under  certain  circumstances  become  lodged  in  the  lymphatic  glands 
and  in  the  capillaries  of  distant  tissues  and  organs,  whore  they  give 
rise  to  inflammations  similar  to  that  at  the  seat  of  primaiy  inoculation. 
Like  the  septic,  the  infective  inflammations  are  generally  accom- 
panied by  severe  constitutional  symptoms.  The  micro-organisms 
may  enter,  it  is  thought,  either  through  a  wound,  or  through  the 
respiratory  or  alimentary  tract ;  and  though  not  essential,  a  septic 
wound  favours  their  admission.     (See  Infective procemes  in  wounds,) 

It  must  be  remembered  that  whether  an  inflammation  is  septic  or 
infective^  in  both  cases  the  lesions  and  symptoms  are  due  (a)  to  the 
presence  of  bacteria,  and  (6)  to  intoxication,  the  only  difference  being 
that  in  one  case  the  bacteria  are  saprophytic  and  in  the  other  parasitic. 

Inflammation  also  admits  of  other  divisions ;  thus  it  is  variously 
spoken  of  as  traumatic,  idiopathic,  strumous,  syphilitic,  gouty, 
&c.,  according  to  its  supposed  cause;  as  adhesive,  suppurative,  and 
ulcerative,  according  to  its  termination,  &c. 

TnE  TREATMENT  of  inflammation  may  be  divided  into  the  Pre- 
ventive  and  the  Curative.  The  former  will  be  discussed  under  the 
Treatment  of  wounds. 

Curative  treatment, — This  must  necessarily  vary  according  to  the 
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character  and  Hituation  ot  the  inltaiaination  and  the  type  of  con- 
stitutional  disturbance.  Here  only  ore  given  the  indicatione  vhich 
should  guide  us  in  the  general  mauBgeineut  of  the  case.  Our  fir^ 
endeavour  where  practicable  should  be  to  remove  the  cause.  Thus 
a  foreign  body  in  the  tissues,  such  as  a  thorn  in  the  finger,  should  be 
extracted ;  tenMon  should  be  relieved ;  a  free  drain  eetabliehed  for  any 
pent-up  and  decomposing  discharges;  exit  given  to  extravasatad 
secretions,  as  putrid  urine  and  the  like ;  bacterial  activity  aft  iax 
as  possible  minimized  or  prevented  by  antiseptics  and  antitoxins ; 
irritating  applications,  ue  strong  antiseptics,  exchanged  for  less  irri- 
tating ^ssings ;  and  such  constitutional  causes  as  syphilis,  gout, 
&o.,  treated  by  appropriate  remedies.  When  the  cause  can  be  thua 
removed  and  fresh  sources  of  irritation  avoided,  the  inflammation 
will  tend  of  itself  to  cease.  Where  such  cannot  be  done,  we  should 
in  the  tecoiid  place  endeavour  to  prevent  the  comploto  loss  of 
vitality  of  the  already  injured  tissues  and  to  restore  their  healthy 
nutrition.  For  this  purpose  our  efforts  should  be  principally 
directed  to  controlling  the  supply  of  blood  to  the  part,  and  reduc- 
ing the  blood-pressure  in  the  damaged  blood-vessels  in  order  to 
lessen  the  escape  of  leucocytes  and  serum,  the  pressure  of  which  on 
the  vessels  and  tissues  may  lead  to  the  death  of  the  part,  whilst  the 
teosioa  to  which  they  give  rise  is  a  fertile  source  of  fresh  irritatioii 
and  consequently  of  the  contisuanco  of  the  inflammation.  Further, 
we  should  aim  at  counteracting  this  injurious  pressure  and  tension 
by  facilitating  the  draining  away  of  the  products  of  inflammation  ; 
whilst  we  should  seek  to  promote  the  return  of  healthy  nutrition  to 
the  inflamed  tissues  by  endeavouring  to  remedy  such  constitutional 
defects  which,  as  we  have  seen,  by  lo<(rering  their  vitality  act  as 
predisposing  causes.  Thirdly,  we  should  not  lose  sight  of  the 
important  indication  to  relieve  pain.  And  lastly,  whilst  direct- 
ing OUT  efforts  to  the  treatment  of  the  local  inflammation,  we 
must  modify  our  remedies  according  to  the  type  of  constitutional 
disturbance  t«  which  it  may  give  rise. 

Uaterai  remrdia. — The  means  at  our  disposal  tor  fulfilling  the 
above  indications  are  both  local  and  constitutional.  In  some  cases 
local  remedies  atone  will  suffice ;  in  others  constitutional  remedies 
will  also  be  required. 

(A)  The  local  may  bo  enumerated  as  rest,  elevation  of  the  part, 
cold,  heat  and  moisture,  local  blood-letting,  incisions,  and  astrin- 
gents. These  means  should  not  be  used  iadiscriniinately ;  those 
that  may  at  one  period  be  of  the  greatest  benefit,  may  at  another 
produce  the  result  we  are  trying  to  avoid. 

Jleil  is  one  of  the  most  important  means  we  possess  in  the  treat- 
ment of  surgical  inflammation.  It  "should  bo  complete,  and  as  far  as 
pomible  both  functional  and  physiological.  Thus,  an  inflamed  joint 
should  be  placed  on  a  splint,  an  inflamed  eye  receive  no  ligh.1,  &c. 
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Elevation  of  the  part  relieves  swelling  and  tension  by  diminishing 
the  arterial  supply,  and  by  promoting  the  venous  return,  and  the 
draining  off  by  the  lymphatics  of  the  inflammatory  exudation. 
Thus,  an  inflamed  hand  should  be  placed  in  a  sling,  an  inflamed 
foot  raised  on  a  pillow,  &c. 

Coldy  though  a  most  powerful  agent  in  controlling  inflammation, 
is  one  that  requires  cautious  and  seasonable  application.  It  acts 
by  causing  contiuction  of  the  small  arteries,  and  consequently 
diminishes  the  supply  of  blood  to  the  part;  it  likewise  controls 
the  amoeboid  movements  of  the  leucocytes.  At  the  same  time 
when  intense  it  lowers  the  vitality  of  the  tissues  and  promotes 
adhesion  of  the  corpuscles  and  stasis,  and  as  exemplified  by  frost- 
bite may  destroy  the  part.  It  is  of  the  most  service  in  the  pre- 
ventive treatment  of  inflammation,  and  for  controlling  the  process 
in  the  early  stages.  Later,  when  the  inflammation  is  fully  estab- 
lished, it  can  only  do  mischief.  Its  action  should  be  continuous ; 
if  applied  intermittently  it  tends  to  increase  the  inflammation  by 
the  reaction  which  follows  each  application.  It  is  best  applied  in 
the  form  of  an  ice-bag,  or  by  irrigation  with  ice-cold  water,  or  by 
Leiter's  tubes. 

Heat  and  moisture  act  by  causing  a  general  dilatation  of  the 
capillaries  and  free  flow  of  blood  through  the  part.  They  are  espe- 
cially useful  when  the  inflammation  has  become  fully  established, 
and  suppuration  is  threatened.  Under  the  latter  circumstances 
they  tend  to  localize  the  process,  and  bring  the  abscess  to  the 
surface.  They  may  be  apphed  in  the  form  of  boracic  poultices  or 
hot  fomentations,  to  which  opium  and  belladonna  in  some  form 
may  be  added  to  soothe  and  relieve  pain.  The  boracic  poultice  is 
made  by  soaking  cotton-wool  or  lint  in  a  boiling  saturated  solution 
of  boric  acid,  or  of  boroglyceride  (5j  to  Oj).  The  material  is  then 
wrung  out,  applied  to  the  part,  and  covered  by  gutta-percha  tissue, 
or  oil  silk.  Heat  alone  may  be  applied  by  means  of  Leiter's 
tubes,  the  water  being  kept  heated  by  Krohne's  lamp. 

Local  blood-letting  relieves  the  vessels  of  the  inflamed  part,  and 
so  removes  tension.  It  may  be  employed  in  the  form  of  leeches, 
wet-cupping,  or  incisions  with  a  lancet.  It  is  often  of  great  benefit, 
even  when  not  applied  directly  over  the  part,  as  is  shown  by  the 
relief  afforded  to  an  inflamed  eye  by  a  leech  behind  the  ear. 

Incisions  are  useful  in  some  forms  of  inflammation,  as  phleg- 
monous erysipelas,  to  relieve  tension.  They  should  be  made  in  the 
long  axis  of  the  limb,  care  being  taken  to  avoid  important  structures. 

Astringents  act  by  constricting  the  blood-vessels,  and  are  especially 
useful  in  inflammations  of  the  mucous  membrane  of  the  mouth, 
nose,  urethra,  and  conjunctiva. 

(B)  Constitutional  remedies^  like  the  local,  should  be  used  according 
to  the  intensity,  nature  and  situation  of  the  inflammation,  and  the 
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t3rpe  of  the  oonstitutional  disturbance.  In  an  ordinary  case  of 
simple  inflammation,  beyond  a  brisk  purge,  subsequent  regulation 
of  the  bowels  and  secretions  by  salines,  and  restricting  the  diet,  no 
special  constitutional  treatment  is  required.  But  when  the  fever  is 
lugh,  the  patient  young  and  vigorous,  and  the  pulse  rapid,  full, 
and  strong — in  short,  where  the  fever  is  of  the  sthenic  type, 
antiphlogistic  or  lowering  treatment  should  be  adopted.  Where, 
on  the  other  hand,  the  patient  is  weakly  or  old,  or  broken  down  in 
constitution,  and  the  fever  is  of  a  low  or  asthenic  type,  a  stimulating 
plan  of  ti*eatment  will  be  required. 

Antiphlogistic  treatment  may  be  considered  under  the  heads  of 
diet,  drugs,  and  general  blood-letting. 

The  diet  should  be  restricted  to  milk,  weak  beef-tea,  barley- 
water,  arrowroot,  and  the  like. 

Drugs, — Purgatives  determine  the  flow  of  blood  to  the  intestines, 
and  so  relieve  the  inflamed  part.    They  are  not,  however,  generally 
employed  except  as  a  brisk  purge  at  the  onset  of  the  inflammation, 
and  in  gonorrhoea  and  orchitis,  in  which  they  are  of  considerable 
benefit.     In  inflammations  of  the  intestine  they  should  not  as  a 
rule  be  used  at  all.    Diaphoretics  and  diuretics  relieve  the  distended 
vessels,  the  former  by  determining  the  flow  of  blood  to  the  skin, 
the  latter  to  the  kidneys.     They  are  not  often  employed  in  surgical 
inflammations.    Aconite  in  small  doses,  frequently  repeated,  is 
believed  to  reduce  the  frequency  and  force  of  the  heart's  action, 
and  is  much  praised  by  some.    Antimony  was  formerly  much 
employed,,  and  is  still  used  in  inflamed  testicle.     Mercury  in  com- 
bination with  opium  was  once  in  much  favour,  and  was  thought  to 
have  a  controlling  action  on  the  inflammation.     It  is  seldom  given 
at  the  present  day,  except  in  syphilitic  inflammation,  and  as  a 
purgative  at  the  commencement  of  other  inflammations.     Opium, 
however,  is  frequently  used  to  relieve  pain,  and  it  also  seems  to 
have  some  action  in  controlling  the  inflammation.    It  may  be  given 
by  the  mouth,  or  in  the  form  of  morphia  as  a  subcutaneous  injec- 
tion.   Quinine,  salicylic  acid,  and  antipyrin  are  sometimes  employed 
when  the  temperature  is  high,  as  is  colchicum  in  gout,  potash  and 
salicylate  of  soda  in  rheumatism,  perchloride  of  iron  in  erysipelas, 
and  hyoscyamus,  bromide  of  potassium,  sulphonal,  and  chloral 
when  there  is  want  of  sleep. 

Bleeding  is  not  often  employed  in  modem  surgery,  but  it  is  at 
times  beneficial  in  very  acute  inflammations  in  young  and  plethoric 
subjects.  Of  late  bleeding  has  again  become  not  so  very  uncommon 
in  the  medical  wards.  The  surgeon  should  therefore  make  himself 
acquainted  with  the  method  of  operating.  The  blood  may  bo  taken 
from  one  of  the  veins  of  the  arm,  usually  the  median  basilic;,  as 
that  is  the  larger  vessel,  or  from  the  external  jugular  vein.  In 
bleeding  from  a  vein  of  tiie  arm  [phlebotomy^  a  bandi^ge  or  tapo  \* 
w.  ^ 
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carried  twice  round  tlie  arm  a  little  above  the  elbow  to  obetruct  the 
vein  and  tied  in  a  bow.  Grasping  the  arm.  with  the  lett  hand,  vnth 
the  thumb  eteadfing  the  vein,  the  eurgeon  makes  an  incision  into 
the  veasel,  holding  tho  lancet  with  the  blade  between  hie  forefinger 
and  thumb  about  halt  an  inch  from  (he  point,  to  prevent  it  pene- 
trating too  deeptf  (Fig.  2).  The  blood  is  directed  into  a  graduated 
bleeding-bowl,  the  flow  it  necosssiry  being  increaaed  hy  the  patient 
making  hie  musclee  act  by  grasping  a  stick.  When  sufficient  blood 
baa  been  taken  (usually  about  10  oz.)  the  constricting  tape  is  untied, 
a  pad  placed  over  the  incision,  and  the  ends  of  tiie  tape  carried 
across  the  pad  to  below  the  joint,  then  round  the  axm  and  again 
over  the  pad,  whore  thoy  are  tied. 

The  ttintutating  plan  of  treatment  may  be  considered  under  the 
heads  of  diet,  drugs,  and  stimulants.  Tho  diet  should  consist  of 
essence  of  beef,  milk,  eggs,  milk- puddings,  oysters,  turtle  soup, 
and  of  white  fish  and  minced  chops  it  solid  food  can  be  retained. 


Of  <irii^a,  ammonia  and  bark,  or  quinine  and  iron  will  gonorully  be 
found  of  moat  service  ;  whilst  stiiaulanU  in  the  form  of  brandy,  the 
brandy-and-egg  mixture,  port-wine,  champagne,  or  any  other  that 
the  patient  has  been  accustomed  to  take,  lihould  bo  given  in  divided 
and  measured  doses  at  stated  intervals.  Stimulants  increoso  (be 
force  of  the  heart's  action,  and  so  drive  tho  blood  through  tho 
inflamed  part,  and  maintain  tho  circulation  till  the  crisis  has  been 
tided  over.  The  indicutions  for  their  use  are  a  feeble  and  frequent 
pulse,  a  high  t«'mperature,  a  dry  and  brown  tongue,  and  general 
signs  of  proBtration. 

CIIHONIC  INFL-^MMATIOX. 

The  jiathologiuai  procfsn  in  chi-onie  inflamimitiou  is  essentially 

the  same  as  iu  the  acute ;  but  the  dilated  vcsseln  appeal'  to  loae 

&oir  tone,  and  remain  dilatod  for  longer  peiiods,  and  the  escape  of 
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leucocytes  and  proliferation  of  the  original  tissue  elements  are  con- 
tinuous. Further,  the  inflammatory  exudation  contains  less  fibrin- 
forming  material  and  albumen.  Like  the  acute,  it  may  terminate 
in  resolution,  suppuration  or  ulceration,  but  it  is  much  more  liable 
to  produce  chronic  thickening,  from  the  accumulation  of  the  cellular 
elements  in  the  tissues.  It  may  also  terminate  in  caseation,  or  even 
calcification. 

The  causes  of  chronic  inflammation  are  similar  to  those  of  the 
acute,  but  they  appear  to  act  with  less  intensity  and  for  longer 
periods.  Amongst  the  predisposing  causes  must  be  especially  men- 
tioned passive  congestion,  sti'uma,  rheumatism,  gout  and  syphilis. 
The  exciting  causes  are  very  often  slight,  and  may  be  altogether 
overlooked ;  whilst  secondary  causes  which  may  keep  up  the  in- 
flammation for  an  almost  indefinite  time  frequently  come  into  play. 
Thus  in  chronic  joint-disease,  though  the  cause  may  be  but  a 
trivial  injury  in  a  rheumatic  subject,  continual  movement,  and 
tension  due  to  the  distension  of  the  synovial  membrane,  may  keep 
up  the  inflammation  for  months  or  years.  The  presence  of  miliary 
tubercle  is  a  frequent  exciting  cause. 

8ymptom9. — These  are  also  local  and  constitutional.  Of  the  local 
signs  the  redness  may  be  absent,  or,  if  present,  may  be  of  a  dusky 
hue,  whilst  the  part  is  often  discoloured  from  pigmentation  due  to 
the  disintegration  of  the  coloured  corpuscles.  The  pain  is  loss 
severe  than  in  the  acute,  often  of  a  dull  aching  character,  and 
increased  on  pressure,  and  sometimes  worse  at  night.  The  part 
may  be  slightly  hotter  than  natural,  but  at  times  no  increased  heat 
is  apparent.  Swelling  is  always  a  marked  sign.  Constitutional 
symptoms  may  be  altogether  absent ;  generally,  however,  the 
patient*s  health  is  feeble  or  below  par,  or  he  is  strumous,  or  he  has 
gouty,  rheumatic,  or  syphilitic  symptoms.  At  times  there  may  bo 
some  fever  when  an  important  organ  is  affected. 

Treatmeni, — The  indications  are : — to  remove  the  cause  and  all 
secondary  sources  of  irritation ;  to  promote  the  absorption  of  the 
inflammatory  products ;  and  to  re-establish  the  normal  nutrition  of 
the  damaged  tissues.  For  this  purpose  constitutional  as  well  as 
local  means  should  be  employed.  Thus : — ^we  should  endeavour  to 
improve  the  general  health  by  a  careful  dietary  and  the  regulation 
of  the  secretions;  whilst  stimulants  and  tonics  should  be  given 
where  indicated.  In  the  strumous,  cod-liver  oil,  in  the  syphilitic, 
mercury  or  iodide  of  potassium,  in  the  gouty,  colchicum,  and  in  the 
rheumatic,  the  salts  of  potash  or  guaiacum,  are  especially  indicated ; 
whilst  residence  at  the  seaside,  or  at  some  spa,  suitable  to  the 
diathesis,  or  a  sea  voyage  should  be  enjoined.  Locally,  the  means 
at  our  command,  besides  rest  of  the  part,  are:  1,  couiiter-irrita' 
Hon  by  blisters,  tincture  of  iodine,  and  stimulating  liniments; 
2,  friction  with   mercurial   ointment,  the   oleate  of   mercury  ox 
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ointmente  of  iodide  of  lead  or  cadmium,  or  by  shampooing,  massage, 
&c. ;  3,  pressure  by  means  of  carefully-applied  bandages,  Scott's 
dressing,  or  Martin's  bandage,  or  the  ammoniacnm  and  mercury 
plaster;  4,  the  formation  of  setons  or  issues;  and  o,  the  application 
of  the  cictual  caiUery.  Where  suppuration  threatens,  as  in  chronic 
inflammation  of  lymphatic  glands,  sulphide  of  calcium  may  be  of 
service  in  promoting  the  rapid  breaking  down  of  the  caseating 
mass.    It  should  be  given  in  doses  of  J  to  J  of  a  grain. 

8TJFFTTRATI0N  AND  ABSCESS. 

We  have  already  seen  that  imder  some  circumstances  the 
inflammatory  process  may  terminate  in  the  softening  and  breaking 
down  of  the  inflamed  tissues,  infiltration  of  leucoc}^es  and  pro- 
liferation of  tissue-cells,  and  consequent  formation  of  pus,  suppura- 
tion being  then  said  to  bo  established.  This  process,  whether  it 
occur  (1)  in  the  substance  of  the  tissues  or  organs,  or  (2)  on  the  free 
surface  of  the  skin,  a  mucous  or  a  serous  membrane,  is  practically 
the  same.  In  the  former  case,  it  is  spoken  of  as  circumscribed  or 
as  diffused  suppuration,  according  as  it  is  limited  in  extent  or  the 
reverse ;  in  the  latter  case  it  is  known  as  purulent  exudation  or 
catarrh,  or  as  ulceration,  according  as  the  process  merely  involves 
the  superficial  layers  of  the  epithelium,  or  extends  through  to  the 
deeper  parts.  We  will  first  deal  with  the  circumscribed  variety  of 
suppuration,  or  abscess^  as  this  is  the  most  familiar  example  to 
surgeons. 

CiRcrMSCRiBED  8UFPURATI0N  OR  ABSCESS. — An  absccss  may  bo 
defined  as  a  circumscribed  collection  of  pus,  the  result  of  inflam- 
mation.    It  may  be  acute  or  chronic. 

Acute  aheress. — The  formation  of  an  abscess  may  perhaps  best  be 
studied  as  it  occurs  in  the  superficial  tissues.  We  have  already 
seen  that  an  inflamed  part  is  hot,  red,  swollen,  and  painful.  If  the 
inflammation  ends  in  suppuration,  the  swelling  which  was  more  or 
less  diffuse  l)ecome8  circumscribed  and  pronounced,  the  redness 
localized  and  more  intense,  the  pain  assumes  a  throbbing  character, 
and  a  distinct  chill  or  rigor  is  generally  experienced.  On  pressing 
lightly  with  the  fingers  on  the  inflamed  part  a  sensation  of  fluid 
beneath  the  skin  is  felt,  and  fluctuation  is  said  to  bo  present.  If 
left  to  nature  the  abscess  makes  its  way  in  the  direction  of  least 
resistance,  i.e.,  generally  towards  the  free  surface  of  the  skin,  or  if 
more  deeply  seated,  towards  a  mucous  canal,  serous  cavity,  or  the 
interior  of  a  joint.  Continuing  to  take  a  superficial  abscess  as  our 
example,  one  part  of  the  inflamed  area  becomes  more  prominent 
than  the  rest,  and  the  skin  over  it  red  and  glazed.  The  abscess  is 
said  to  paint.  The  skin  will  shortly  ulcerate  or  slough,  and  bui-st- 
ing  of  the  abscess  with  discharge  of  the  pus  will  ensue.     On  the 
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evacuation  of  the  pus  either  naturallj  as  above,  or  through  an 
incision  artificially'  made,  the  walls  fall  more  or  less  together,  and 
the  cavity  is  gradually  filled  up  by  gramilations  till  finally  only  a 
scar  remains.  Tte  minute  chiinget  concerned  in  this  procesa  are 
briefly  as  (ollowe: — -The  loucocytea  which  have  eecaped  from  the 
vessels  in  the  way  already  described,  together  witlk  the  round  cells 
resulting  from  the  proliferation  of  the  original  tiesuo  elements, 
aggregate  at  the  focus  of  inflammation  around  the  micro-organisms, 
which,  if  not  nlready  present  aa  the  cause  of  the  inflammation, 
have  now  made  their  way  to  the  inflamed  spot.  The  tissues,  as 
the  result  of  the  devitalizing  action  of  the  products  of  tho  micro- 


Pia.  3.  ^Diftgrammslii;  representation  of  the  minute  changea 
and  healiDg  of  an  absceaa      The  upper  half  nhaiiH  abaccas  enlirgmg  ;  tbe 
lower  balf  abBceaa  bealiDg 

orgaiUBmn,  undergo  what  is  called  coagulation  necrosii  and  then 
softening  and  liquefaction  and  finally  disappear  among  or  are 
absorbed  by,  the  leucocytes  and  proliferated  tissue  colls  which  now 
completely  replace  them  m  the  form  of  a  mass  of  small  round 
cells.  Some  of  the  cells  in  the  centre  of  this  di  neo  mans  being 
cut  off  from  their  nutnent  supply  bi  the  destruction  of  the  vessels, 
partly  as  the  result  of  over  stimulation  or  over  work  in  their 
battle  with  the  micro  organisms  and  partly  as  tho  result  of 
the  action  of  the  metabohc  products  of  the  latter,  m  their  turn 
degenerate  and  die  and  are  now  found  suspended  m  a  fluid  formed 
by  the  liquefied  tusoes  and  serous  exudation  infiltratiDK  tbn  ^^sil. 
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The  leucocytes  and  round  cells  derived  from  the  fixed  connective- 
tissue  cells  are  known  as  pus  corpuscles^  the  fluid  as  liquor  puris. 
Thus  a  c»vity  is  formed  containing  pus.  Meanwhile  around  the 
cavity  the  leucocytes  and  tissue- cells  continue  to  aggregate  and 
thus  form  a  barrier  to  the  advance  of  the  microbes.  New  vessels 
now  grow  into  the  mass  of  small  round  cells  and  the  abscess  cavity 
becomes  surrounded  by  a  layer  of  vascular  granulation-tissue  {the 
pyogenic  zone).  The  accompanying  woodcut  (Fig.  3)  illustrates 
diagrammatically  the  appearance  that  would  be  presented  by  a 
section  through  an  abscess  and  the  surroimding  tissues.  In 
the  centre  is  l^e  abscess  cavity ;  around  this  in  the  upper  half  of 
the  diagram  are  zones  representing  the  inflammatory  changes  in 
various  stages  of  progress.  When  an  abscess  enlarges  it  is  simply 
by  the  extension  of  the  inflammatory  process  from  zone  to  zone. 
The  central  cavity  (Fig.  3)  increases  by  the  successive  degeneration 
of  the  small  round  cells,  which  fall  into  the  cavity  and  become 
pus  corpuscles,  whilst  what  was  formerly  the  zone  of  thrombosis  is 
now  converted  by  the  aggregation  of  the  leucocytes  and  proliferated 
tissue  cells  into  the  zone  of  small  round  cells,  the  zone  of  dilated 
vessels  and  retarded  flow  into  the  zone  of  thrombosis,  and  so  on  to 
the  circiunference.  Such  at  least  occurs  when  an  abscess  spreads 
uniformly  in  all  directions.  Usually,  however,  it  makes  its  way  in 
the  direction  of  least  resistance,  these  changes  then  occurring  chiefly 
at  that  part.  If  an  abscess  is  not  opened  the  tension  and  the 
presence  of  the  pus  keep  up  the  inflammation,  but  when  the  pus  is 
evacuated  and  all  sources  of  irritation  are  removed  the  circidation 
in  the  vessels  around  resumes  its  normal  state.  The  walls  in  conse- 
quence of  the  pressure  of  the  sun-ounding  tissues  fall  more  or  less 
into  contact,  and  what  remains  of  the  cavit}''  is  gradually  filled  up 
by  the  growth  of  the  granulation-tissue.  The  gi'anulation-tissue  is 
developed  into  fibrous  tissue,  which  in  its  turn  contracts,  obliterat- 
ing the  blood-vessels,  and  is  converted  into  dense  cicatricial  tissue. 
In  the  lower  half  of  the  diagi*am  (Fig.  3)  are  zones  representing  the 
various  changes  in  the  process  of  healing. 

Characters  of  pM«. — Pus  from  an  acute  abscess  in  an  otherwise 
healthy  person  is  a  thick,  creamy,  opaque,  yellowish-white, 
slightly  alkaline  fluid,  with  a  faintish  smell,  saltish  taste,  and  a 
specific  gravity  of  about  1030.  If  a  drop  is  examined  under  the 
microscope  it  is  found  to  consist  of  a  fluid  (the  liquor  puris)  and 
cor])uscles  (pus  cells).  Some  of  these  cor]:)U8cle8  are  globular, 
slightly  granular,  and  measure  jj^^,  of  an  inch  in  diameter,  whilst 
some  contain  two  or  three  nuclei,  which  are  made  more  evident 
on  the  addition  of  acetic  acid  to  clear  up  the  granular  matter. 
Amongst  them  may  be  seen  other  corpuscles  indistinguishable 
from  leucocytes,  and  exhibiting  when  examined  on  a  warm 
stage  amoeboid  movements.     The  latter  are  living  leucocytes  and 
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tissue  cells,  the  former  leuoooytea  and  pTOliferated  tissuo  colls  which 
have  undergone  death  and  degeneration.  The  projiortion  of  dead 
to  living  pus  cells  varies  with  the  duration  of  tho  inflammation. 
Tho  liquor  puria  consists  ot  -water,  albumen,  and  Baits,  of  which 
chloride  of  sodium  ia  the  chief.  It  coagulates  on  boiling.  Though 
probably  derived  id  chief  part  from  the  exudation  of  the  plasma 
through  the  vessels,  it  diSers  from  plasma  in  that  it  does  not  gene- 
rally coagulate  8i)ontaneously.  In  acute  abscesses  the  pus  contains 
granular  mat«rial  derived  from  tho  rapid  degeneration  ot  the 
tissues  and  various  speciea  ot  micro-organisms,  usually  C(>c?i.  If 
allowed  to  stand  or  to  decompose  in  an  iinporfectly  drained  altscess 
cavity,  it  will  be  found  moreover  teeming  with  the  bacteriik  of 
putrefaction. 

Van'ftitt  n/  put. — Pus  is  variously  spoken  of  as  laiiiout  wheu  it 
contains  blood,  curdy  when  portions  of  coagulated  fibrin  aro  seen 
floating  in  it,  ichorous  when  ot  a  watery  consistency,  muro-jiiit 
when  mixed  with  mucus,  and  hi/ectire  when  cuntainicg  pathogenic 
micro- organisms.  It  soma  instances  it  has  been  obsorvod  t^  havo 
a  bluish-green  colour  (blue  pus],  due  to  tho  presenc]  of  the  Biieillin 
pyocyaneui. 

The  Oauit  of  inflammation  terminating  in  an  acute  abscess  may 
briefly  bo  said  to  be  the  presence  of  micro-organisms  in  tissues 
whose  vitality  has  been  lowered  by  the  persistent  action  of  an 
irritant  or  by  the  debilitated  condition  of  the  patient. 

The  micro-organisms  which  are  commonly  found  in  processes  of 
eappuration  are  called  pyogenic.  The  commoner  forms  are  the 
following ;  The  Staphylocoecui  pyogenri  aureut,  the  Htaphyliicotcaa 
pyogtntt  albut,  to  which  must  be  added  the  Sliijihijfvcix-ciii  nlrtin; 
the  fitreptococcui  pyogeiia  and  the  Streploaii-cui  cryeijirlatvmt,  prob- 
ably identical  forms;  the  Fitemaororeua,  frequently  found  in  otitis, 
and  the  Oonucocaa.  Of  these  the  gonococcus  produces  a  s{iecilic 
form  of  suppuration,  but  the  others  are  the  organisms  of  primary 
Buppuratiofi,  as  distinguished  from  a  suppuration  occurring  during 
the  course  of  or  after  an  infective  fever,  such  as  typhoid  fever  or 
measles.  In  such  secondary  forms  of  suppuration  generally,  it 
seems,  the  ordinary  pyogenic  organisms  are  found,  but  frequently 
ia  or  after  typhoid  fever  at  least  tho  typhoid  bacillus  occurs  itt  the 
seat  of  suppuration,  and  then  as  a  rule  combined  with  one  or 
other  of  the  true  pyogenic  organisms.  In  pus,  strcp'ococci  alono 
or  staphylococci  alone  may  be  observed,  but  generally  mixtures 
of  orgutisms.  It  is  impossible  tJ^  distinguish  various  kinds  of  pus 
or  various  forms  of  suppurative  processes  according  to  tho  bacterial 
flora.  Many  bacilli  are  often  associated  with  these  pyogenic  cocci, 
but  they  must  be  regarded  as  contaminations  rather  than  as  being 
of  primary  importance.  Amongst  these  may  be  mentioned  the 
Badllut  cdi  commmiit  and  the  Bacillm  pyocyantvt  (ttio  O&iUb  ot&« 
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characteriBtia  ootoiir  of  blue  pus),  and  the  putrefactive  bacilli  of 
stinking  pus.  AlUiough  the  above-mentioned  cooci  are  called 
pyogenic  on  account  of  their  presence  in  pus,  it  must  not  be  tor- 
gotten  that  pus  formation  is  not  a  speci£c  property  with  them, 
bat  that,  excepting  perhaps  the  gonococcus,  anj*  one  of  them 
is  capable  of  causing  one  of  the  following  lesions:  (1)  local 
inflammation,  (2)  celluIitiB,  (3)  acute  suppuration,  (4)  acute  gan- 
grene, (5)  septiceemia  and  pyemia,  and  (6)  infective  endocarditis. 
They  are  the  organinns  of  general  inflammation,  and  the  present 
state  of  knowledge  does  not  allow  of  a  diagnosis  between  prooeaees 
produced  by  one  or  other  of  them. 

The  Slapht/lococciu  pyoyenci  aurtat  and  a/but  are  found  in 
inflammations  running  on  to  suppuration  and  abscess.  The 
organisms  arc  found  gathered  in  grape-like  (Fig.  4)  masses,  and 
the  growth  in  on  artificial  culture  id  golden-coloured  or  white. 


according  to  the  variety  present.  Sometimes  another  coccus,  yield- 
ing a  lemon -coloured  growth,  iu  found,  the  Slup/ii/lumeeiia  direui. 
The  HlaphyliMVCrm  aureai  occurs  in  suppurating  wounds,  in  pustular 
inflainmiitionH  of  the  skin,  in  auppuvation  in  bone,  in  .suppurating 
joints,  in  aciito  periostitis  und  osteomyelitis,  in  purulent  peritonitis, 
and  in  empyema  und  other  deep  abscosBCs,  The  Httiphyliirncrita 
iiliiM  is  oftJJii  associated  with  other  ]iyogenic  cocci,  c«lHieially  in 
inflammations  involving  the  akin,  and  (xxiurs  most  frequently  in 
the  Bume  class  of  i«w.'s  as  the  Staph i/liiroccui  nurr.ii»,  but  is  supjwsed 
to  be  less  virulent.  These  organisms  may  extend  from  a  wound 
either  by  the  lymphatics  or  by  the  veins,  and  give  rise  to  metastjitic 
absTPBecs  (pyiemia),  or  thpy  may  enU'r  the  sywtom  thi'ough  ulcers 
of  the  rc8i)iratory  or  digestive  tract.  The  exact  jwiiit  of  ontrj' 
in  acute  periostitis  and  osteomyelitis,  ulcerative  endocarditis  and 
empyema  is  uncertain. 


BUPFTTRATIOK  AHD  ABSCESS.  2^ 

The  StreMocofrus  pyogrna  is  frequently  found  in  euppuratioDS 
attended  by  phlegmoaoua  or  purulent  atdoma  with  a  teodt^ncj  to 
spread-  The  organiamB  occur  in  chains  (Fig.  3),  The  suppura- 
tions in  which  they  appear  to  be  chiefly  concerned  may  start  in  a 
septic  wound  of  the  Bkin,  or  the  puerperal  uterus,  or  on  a  mucous 
or  serouB  surface  in  contact  with  infected  tissues.  Absorption  of 
the  chemical  products  produced  by  these  organisms  is  very  liable 
to  occur,  giving  rise  to  general  blood-poisoning,  or  if  the  micro- 
organisms  themselves  also  gain  access  to  the  circulation  tlicy  may 
become  lodged  in  the  capillaries  and  produce  metastatic  abeoesMM, 
so  that  the  toxic  symptoms  produced  by  the  abeorptioii  of  the 
chemical  products  may  be  accompanied  by  metastatic  [pyirmic) 
abscesses,  Pysemia  and  septictemia  are,  however,  almost  as 
frequently  caused  by  the  Stapht/loaiceue  aureui  or  albut. 

The  Streploeoceiu  ergeipelalaaui,  which  is  closely  allied  to  the 
SlreptotiKxtta  pyogentt,  and  the  Mierococcut  goaoTTh<em,  are  referred 
to  under  Erysipelas  and  Gonorrhcea. 

The  Sijinplom*  of  an  acute  abscess  ore  at  first  those  of  inflamma- 
tion, followed,  whilst  pus  is  forming,  by  a  chill  or  rigor  and  by 
throbbing  pain  in  the  part  The  pain,  however,  usually  ceases 
when  suppuration  is  fully  established.  The  local  signs,  when  the 
abscess  is  superficial,  are  pointing,  central  softening,  anil  when 
about  to  hurst,  a  red  and  glazed  appearance  of  the  Hkiu  with 
separation  of  the  cuticle.  Deep  suppuration  is  often  diSioult  to 
detect  ;  deep-seated  fluctuation,  oedema,  subcuticular  mottling 
and  tenderness  on  pressure  ore  then  the  chief  signs ;  but  puncture 
with  an  exploring  needle  will  clear  up  any  doubt. 

Treatment. — The  chief  indications  are  to  remove  the  pus  with  as 
little  injury  to  the  tissues  as  possible,  to  ensure  an  efficient  drain, 
and  to  maintain  the  parts  aseptic.  When  it  is  evident  that  sup- 
puration must  ensue  it  should  be  promoted  by  moist  warmth  in  the 
form  of  a  large  boracic  poultice  sprinkled  witii  opium,  or  hot  poppy 
fomentations.  As  soon  as  fluctuation  is  detected  the  abscosH  Khould 
be  opened  by  making  a  free  incision  in  &o  most  dependent  part  or 
where  it  is  pointing,  of  course  taking  care  to  avoid  blood-vessels  or 
other  important  structures  in  the  neighbourhood.  The  pus  should 
generally  be  allowed  to  flow  out  of  its  ovra  accord.  To  ensure  a 
thorough  drain,  and  to  prevent  any  tension  from  re- accumulation, 
the  opening  should  be  free  and  a  drainage-tube  should  bo  inserted. 
If  the  abscess  is  large  a  counter-opening  may  be  noceHsary  or  the 
abscess  a&vity  may  degenerate  into  a  sinus.  Where  recesses  iir 
pouches  exist  the  septa  between  them  should  l>e  broken  down 
with  the  finger  introduced  into  the  abscess  cavity.  After  the  pus 
has  been  let  out  an  absorbent  antiseptic  dressing  or  borot-iu  jioultice 
should  be  applied.  Although  it  is  a  rule  in  Surgery  to  open  au 
ibaoBM  ••  aoop  M  flootoatiop  clearly  shows  that  pus  hoK  lonnsAf 
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there  are  some  inHtanceB  in  wliicb  this  is  especially  imperatiye. 
Thus  an  abscess  should  be  opened  at  once  when  it  is  situated 
in  the  perineum,  the  abdominal  or  thoracic  walls,  the  sheath 
ot  a  tendon,  under  deep  fascite  or  the  peritoneum,  in  the  orbit, 
near  a  joint,  and  in  the  neck  if  attended  by  dyspnisa;  when 
obstructing  eome  passage;  when  caused  by  the  infiltration  of 
urine,  ffpces,  Ac;  and  when  a  spontaneous  opening  would  produce 
deformity. 

Hilton's  method,  as  it  is  called,  of  opening  an  abBcees,  is  very 
useful  when  the  abscass  is  situated  deeply  and  amongst  important 
structums,  as  at  the  root  of  the  neck  or  in  the  axilla.  It  consists 
in  making  an  incision  thi'ougb  the  skin  and  fascia,  and  then  work- 
ing gontly  in  the  direction  of  the  pus  with  a  director.  Ab  soon  as 
pus  presents,  a  pair  of  dressing-forceps  ia  slid  along  the  groove  of 
the  director  into  the  abscess  cavity,  the  director  removed,  and  the 
blades  ot  the  forceps  separated  so  as  to  stretch  the  opening  and 
make  a  free  exit  for  the  pus. 

The  complicatiotis  of  acute  abaceM  are:  1.  Hiemorrhage  ^m 
the  involvement  of  a  large  vessel.  2.  The  implication  of  soma 
important  part,  as  the  peritoneal  cavity,  the  interior  of  a  joint, 
4o.  "3,  Degeneration  into  a  sinua  or  fistula.  4.  Blood-poieoning 
(Mprtemifi,  eeplictemia.  and  ptj<jeinia). 

A  chronic  abicai  differs  from  an  acute  in  that  it  is  formed 
slowly,  is  unattended  by  the  ordinary  signs  of  inflammation,  and, 
although  generally  caused  by  bacteria,  does  not  neoesearily  depend 
upon  the  presence  of  the  pyogenic  micrococci.  The  contents, 
moreover,  are  usually  thin  and  curdy,  not  thick  and  creamy  h'ke 
the  pus  from  an  acute  abscess.  In  some  situations,  however, 
as  in  the  chronic  abscess  in  the  subcutaneous  tissue  so  familiar 
to  the  surgeon,  the  contents  may  differ  very  little  to  the  naked 
eye  from  ordinary  pus,  and.  when  the  result  of  tuberculous 
disease,  may  contain  the  tubercle  bacillus.  A  chronic  abscess  is 
generally  formed  in  connection  with  carious  bono,  ioint-d^ease, 
a  caseating  IjTnphatic  gland,  or  tubercuiouH  deposit.  At  times 
no  cause  can  bo  discovered.  When  dvt,  to  spina!  cariee  a  chronic 
abscess  has  a  tendency  to  burrow  in  the  tissues,  eepecislly  in  the 
long  axis  of  the  body  ;  and  its  walls  often  become  condensed  and 
thickened,  and  lined  with  a  layer  of  smooth  granulations,  which 
givo  it  a  velvety  and  mucous  membrane-like  appearance,  or  they 
may  become  coated  with  a  thick  layer  of  caseating  tuberculous 
matter.  The  symptoms  are  very  various,  and  differ  according  as 
the  abscess  is  found  in  connection  with  carious  bono,  a  diseased 
spine,  ic,  and  will  bo  again  referred  to  under  the  head  of  Suppura- 
tion in  Uonc,  I'soas  abscess,  &c.  Here  it  may  be  stated  generally 
that  the  chief  signs  are  a  fluctuating  swelling,  often  unatt«nded 
with  any  sign  of  inflammation,  and  the  presence  of  some  affection, 
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as  spinal  caries,  tliat  is  known  to  be  often  associated  with  absoess. 
Before  a  chronic  abscess  is  opened  there  are  usually  no  con- 
stitutional symptoms ;  but  subsequently  saprophytic  bacteria 
or  pyogenic  micrococci  may  gain  admission,  and  long- continued 
suppuration  attended  by  hectic  fever  or  lardaceous  disease  of  the 
viscera  is  very  liable  to  ensue  and  terminate  fatally  from  exhaus- 
tion, renal  disease,  diarrhoBB,  or  hepatic  mischief.  Diagnotit. — A 
small  chronic  abscess  in  the  subcutaneous  tissue  may  be  mistaken 
for  a  fatty  tumour,  an  hydatid  or  other  cyst,  a  blood-extravasation, 
or  a  soft  solid  tumour,  and  it  may  be  quite  impossible  to  arrive  at 
a  correct  diagnosis  without  puncture  with  a  grooved  needle.  The 
diagnosis  of  chronic  abecesa  connected  vrith  the  spine,  joints,  &a., 
will  be  further  alluded  to  in  the  section  on  I>iseaeee  of  Begions. 
Termiiiationt. — A  chronic  abscess,  after  remaining  quiescent  for 
a  long  period,  may  take  on  increased  action,  and  burst  either 
externally,  or  into  a  mucous  canal,  a  serous  cavity,  Ac,  or  the 
watery  portions  of  the  pus  may  be  absorbed,  leaving  behind  a 
caaeous  mass,  which  may  either  dry  up  or  undergo  calcification ; 
or  it  may  remain  in  its  caseous  state  for  years,  and  then  break 
down,  and  set  up  fresh  inflammation  around,  anil  produce  what 
is  called  a  rtmdiial  abKnt.  TmUmenl. — Small  chronic  abscesses 
unconnected  with  diseased  bone,  jointe,  &c.,  should  be  dissected 
out,  or  if  this  is  impracticable  freely  incised  and  then  scraped 
and  sewn  up  or  drained  antiseptically.  Large  abscesses,  especially 
when  the  result  of  spinal  disease,  require  very  careful  management. 
If  antieeptic  precautions  are  neglected,  and  the  pus  is  allowed  to 
undergo  putrefaction  or  fermentation,  or  pyogenic  cocci  gain  admis- 
sion, long-continued  suppuration  and  attendant  hectic  generally 
follov  and  frequently  terminate  fatally.  The  best  plan  would 
appear  to  be  to  aspirate  the  abscess  frequently  so  as  to  reduce  its 
size,  injecting  at  each  aspiration  iodoform  emulsion,  and  then  to 
open  it  with  antiseptic  precautions,  scrape  out  the  tuberculous 
material  lining  it  with  a  Volkmann  spoon,  well  rub  the  walls  with 
aseptic  sponges  on  long  forceps,  irrigate  with  a  weak  antiseptic, 
throw  in  some  iodoform  emulsion,  and  close  the  wound.  Should 
the  abscess  refill,  this  process  may  bo  repeated  or  an  antiseptic 
dnin  esteblished.  Aspiration  alone,  however,  and  espociiilly  when 
combined  with  the  injection  of  iodoform  emulsion,  will  in  some 
cases  suffice,  the  abscess  drying  up,  and  in  this  way  becoming 

Diffuse  sufpuratioh  may  occur  either :  I ,  in  the  substance  of 
the  tissues  or  oi^ns ;  or,  2,  on  the  surface  of  tho  skin  or  a  mucous 
or  serous  membrane.  As  examples  of  the  former  may  be  cited 
cellular  and  cellulo-cutaneous  erysipelas,  in  which,  an  tho  result  of 
a  q>reading  infective  inflammation,  eztonsivo  suppuration  o»c\iia 
through  liu^  tnote  of  the  subcutaneous  tisaue  -,  w  e:^m^'W  ol 
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the  latter,  gonorrhoea,  bronchitis,  and  some  forms  of  peritonitis. 
The  pathological  process  in  both  is  practically  similar,  only  that 
in  one  the  inflammatory  products  (pus)  are  difhised  through  the 
tissues,  and  in  the  other  over  the  free  surface.  Suppuration  on 
the  free  surface  of  the  skin  or  mucous  membrane  when  the  deeper 
layers  of  these  structures  are  involved,  is,  however,  spoken  of 
generally  as  ulceration ;  and  when  the  epithelial  layers  only  are 
affected,  as  intertrigo  in  the  case  of  the  skin,  and  as  purulent 
cataiTh  or  pyorrhoea  in  the  case  of  a  mucous  membrane. 

Constitutwnal  effects  of  long 'continued  suppuration.  Hectic  fever 
and  larduceous  disease, — HECTIC  FEVER  is  a  common  accompani* 
meut  of  prolonged  suppuration  from  whatever  cause  when  the 
wound  cannot  be  kept  aseptic  and  efficiently  drained.  It  has  been 
ascribed  to  the  drain  on  the  system  owing  to  the  formation  of  large 
quantities  of  piis ;  but  this  is  certainly  not  the  only  cause,  as  a 
chronic  abscess  may  attain  a  very  large  size,  and  exist  for  years 
unattended  by  hectic  as  long  as  it  remains  unopened;  nor  after 
opening  does  hectic  occur  if  the  pus  can  be  prevented  from  under«» 
going  fermentative  or  putrefactive  changes,  and  the  cavity  can  be 
well  drained.  It  would  therefore  rather  appear  to  be  due  to  a 
chronic  blood-poisoning,  consequent  upon  the  absorption  of  the 
products  of  fermentation  or  putrefaction  in  «mall  quantities  at  a 
tiflTe.  Symptoms, — Hectic  fever  is  characterized  by  profuse  sweat- 
ing, rapid  wasting,  nocturnal  rises  of  temperature  with  morning 
remissions,  and  generally  by  diarrhoea  and  deposits  of  urates  in  the 
urine.  The  face  is  pale  and  pinched,  the  cheek  flushed,  the  eye 
bright,  the  pupil  dilated,  the  tongue  red  and  dry  at  the  edges,  and 
the  pulse  rapid,  small  and  weak.  The  appetite  gradually  fails, 
the  patient  becomes  weaker  and  weaker,  and  dies  exhausted  of 
diarrhoea,  lardaceous  disease,  &c.  Treatment, — The  cause  of  the 
suppuration  should  be  removed,  or,  if  this  is  impossible,  the  absorp- 
tion of  septic  products  should  be  as  far  as  is  pi-acticable  controlled 
by  estabKshing  a  fi'ce  drain  to  the  suppurating  cavity,  and  by 
preventing  the  putrefaction  of  the  discharges  by  the  use  of  anti- 
septics. At  the  same  time  the  system  must  bo  supported  by 
nourishing  diet  and  stimulants,  the  sweating  combated  by  dilute 
sulphuric  acid  or  atropine,  and  the  diarrha»a  by  opium,  catechu,  or 
other  astringents. 

liARDACEOUS  DISEASE  is  another  of  the  complications  that  may 
follow  prolonged  suppuration  consequent  upon  long-standing  disease 
of  the  bones  or  joints.  As  the  disease,  however,  perhaps  falls  more 
often  under  the  notice  of  the  physician  than  of  the  surgeon,  the 
student,  for  a  description  of  it,  is  referred  to  a  work  on  Medicine. 


BDniB  AND  FISTTTIiA. 


When  an  abscess  opens  spontaneously,  or  is  opened  artifiuially, 
wc  have  seen  that  the  cavity  usually  hlls  up  with  granulations. 
Under  some  circumstances,  however,  as  when  an  absc«ss  is  con- 
nected with  tuberculous  caries  or  with  dead  bone,  or  contAins  a 
foreign  body,  or  is  formed  in  connection  with  a  mucous  canal  or 
secreting  gland,  or  its  walls  after  opening  are  prevcntod  from 
remainiiig  in  contact  by  muscular  action,  the  abecesedoes not  close, 
butdegeneratesintoaeuppuratingtrackcalleda  'sinua'or'flatulB.' 
Though  the  terms '  biqub' and 'fistula'are  often  used  synonymously, 
the  tormer  is  generally  applied  to  auch  a  track  when  it  is  only  open 
at  one  end,  the  latter  when  it  is  open  at  both  ends.  Although, 
perhaps,  a  sinus  or  a  fistula  more  often  owes  its  origin  to  the  non- 
closure of  an  abscess,  and  is  hence  described  hero,  it  may  also  he 
the  result  of  a  wound,  of  ulceration,  of  sloughing,  or  of  a  congonital 
detect.  Special  forms  of  fistulie,  as  Kstula  in  ano,  rocto-vesical 
fistula,  salivary  fistula,  &r.,  will  receive  special  notice  under  I)ia- 
eases  of  Organs.  Here  generally  it  may  be  said  that  a  sinus,  and  in 
some  instances  a  fistula,  is  a  long  and  often  tortuous  suppurating 
track,  lined  with  a  smooth  membrane,  and  usually  opening  in  the 
midrt  of  prominent  ^granulations.  Trai  tmriit.  — 1  he~~L-iuBe  shtmH 
Be  sought,  and  if  possible  remove^i  and  the  walls  of  the  sinus  then 
scraped  and  pressed  t<^thor  by  careful  bandaging.  The  bandage 
should  be  so  applied  as  to  prevent  the  accumulation  of  pas  in  the 
deeper  end,  and  the  consequent  re-conversion  of  the  sinus  into  an 
abscess.  If  this  is  found  impracticable,  a  drainage-tube  should  bo 
inserted  and  shortened  daily  as  the  sinus  gradually  fills  up  from  the 
bottom.  When  the  sinus  bas  existed  long,  and  the  walls  are  callous 
and  indurated,  it  should  be  stimulated  by  injections  of  tincture  of 
iiidine,  nitrate  of  silver,  or  the  like.  Or  tho  lining  membrane  when 
tuberculous  may  be  scraped  with  aVolkmann's  spoon  or  he  destroyed 
by  chloride  of  zinc,  the  galvono-cautery  wire,  or  the  bonzoline  or 
actual  cautery.  Those  and  such-Uke  means  failing,  the  sinus 
should  be  laid  freely  open,  tho  lining  membrane  cut  or  »urapod  away, 
and  the  wound  plugged  with  iodufonii  guuze  or  iitber  antiseptic 
material  to  ensure  healing  from  tbu  bottom.  ^Vhere  tho  laying 
open  of  a  sinus  would  involve  important  ntructures,  as  a  lurgo 
Teasel,  or  necessitate  an  extensive  wound,  r>r  is  otherwise  imprac- 
ticable or  uuadvisable,  a  counter- opening  should  be  made  by 
cutting  on  the  end  uf  a  long  probe,  and  tbe  sinus  thou  drained  by 
passing  adrainago-tubc  at  first  through  it,  and  subsequently  in  at 
each  end,  and  gradually  withdrawing  tho  two  portions  us  the  sinus 
heals.  At  the  same  time  that  those  local  means  are  adopted, 
attention  must  be  paid  to  the  genenl  health,  aa  the  mtn(Aa\»i^\t3 
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of  a  BinuB  may  dopenil  in  part,  or  ovon  cnlirely,  upon  Botae  oon- 
etitutjimal  daran|j;i'inunt.  The  treatment  of  speciul  fietuliD  is 
elsewliere  deacribcd.     {Seefittula  in  aim,  <tr.) 

ULCERATION  ANU  L'LCERa. 

Ut-CERATIOH  18  another  of  the  t«nninationB  of  inflammation,  and 

an  we  have  already  iteen,  luerolj  difFora  from  suppuration  in  that 

the  one  oc<ours  in  the  subBtance  of  the  tissues,  the  other  on  the  free 

surface.    In  both  there  is  minute  disintegration  ami  lit^uef  action  of 

the  tiasiics,  with  infiltration  of  leucocytes  and  pruliferutiou  ut  ti«eue- 

cella   and   degeneration   and   death   of    some    of   the    infiltrating 

leucocytes  and  proliferated  tissue-colU  ;  in  Huppuratioii,  however, 

the  infiltrating  and  proliferating  cellH  bcdug  unable  to  escape  form 

on  uhdoeBS,  whilst  in  ulceratiou  the  broken-down  tiitsuea  and  pua 

are  caitt  off  as  soon  as  formed  as  a  difloharge  or  iohor.     An  abaiieBS 

may  therefore  be  said  to  lie  a  closed  ulcer,  an  ulcer  an  open  abscess. 

This  molecular  death  of  the  tiiwues  serrett  to  dixtinguiah  uloenitioii 

from  gangreuo,  in  which  the  tissues  die  en  maeK  and  are  cuiit  off  in 

the  form  of  a  tilough.     The  two  processes,  however,  are  frequently 

combined.    The  softening  and  breaking  down  of  u  new  growth, 

though  not  generally  due  to  inflammation,  is  also  spoken  of  on 

uU.«ratLon,      Ulceration   may    occur   in   any   tissue   of   the  body. 

Here,  however,  our  description  will  chit'fly  apply  to  the  pruoess  as 

it  affects  the  skin  or  mucous  membrane.     Let  us  first  study  the 

ptocew  u  it  may  be  followed  with  the  naked  eye  in  a  portion 

of  inflamed  skin.    The  cuticle  in 

.^__^  ^^  the  centre  of  the  inflametl  spot 

**^S«&«W^fl^li^Jl'^^      separates  or  is  rubbed  off.  and  a 

H'^^^^^^^eJ'f.      ™w   surface    is   thus    left   which 

'^^53  [=;,je^i£3_^^^  gnuiuolly  onlargps  in   depth  and 

f=^  F=l  f=>^'  e»tcat,  leaving  an  angry-looking 

Fra,    9.  —  Diagram   of  ulwenrtion.     "ore  exuding  a  sanious  disuharge. 

Panulioo  of  gnuiulatiin-UHDe.     Supposing  the  lleslructive  proooes 

Sa*     wpilliriui     groaiug    oat     to   now  coase,  minuto  red  points 

•nougil  Ifaa   amall    ri><inJ   celli     called    '  granulations '    spring  up 

troiB  ibe  old  cBpiil&rie*  from  the  surface  of  the  sure,  and 

the  discharge  is  replaced  by  pus. 

The  oiocrr  skins  over  from  the  margins,  till  the  raw  surface  is  thus 

ooTored  in.  and  finally  a  *«ir  only  is  loft  to  mni'k  the  idtuation  of  the 

fonuer  wound- 

Tht  mi'iiutt  rhanfiet  are  ns  follows: — The  tissuea  at  the  fi>cus  of 
inflammation  whoro  stasis  has  uln^ady  occurred  become  infiltrated 
with  scrum  end  leucocj'tes ;  thecellsof  the  Molpighian  layer  of  the 
epidormis,  at  the  clcrmio.  and  of  tht-  subcutaneous  tissue  proliferate ; 
the  colls  of  the  cuticle  are  in  coiiseriueiicc  pusbetl  forward  before 
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they  have  had  time  to  assume  their  homy  character,  and  the  cuticle 
thus  softened  readily  separates  or  is  rubbed  o£F,  leaving  the  dermis 
raw  and  exposed.  The  infiltrated  and  softened  tissues  forming  the 
surface  of  tiie  sore  become  disintegrated  as  in  suppuration,  and  are 
cast  off  in  a  molecular  and  partly  liquid  form,  while  thosQ  a  little 
deeper  become  completely  replaced  by  the  leucocytes  and  pro- 
liferating cells  which  form  a  layer  of  vascular  granulation -tissue 
(Fig.  6),  essentiaUy  similar  to  that  forming  an  abscess  wall. 
When  the  cause  of  the  ulceration  is  removed  the  circulation 
around  becomes  normal,  the  infiltration  of  leucocytes  and  senim 
and  proliferation  of  the  tissue- cells  cease,  and  although  the  super- 
ficial cells  of  the  granulation-tissue  at  first  degenerate  and  are  cast 
off  as  pus,  under  healthy  conditions  the  granulation-tissue  soon 
outbalances  in  its  growth  the  superficial  disintegration  and  thus 
fills  up  the  ulcer.  New  epithelium  is  formed  from  the  old  epithe- 
lium at  the  margin  of  the  ulcer,  and  gradually  spreads  over  the 
surface  of  the  granulations  till  the  ulcer  is  finally  skinned  over. 
The  granulations  develop  into  fibrous  tissue  which  dowly  contracts, 
helping  to  reduce  the  size  of  the  wound. 

CauHs, — Ulceration,  like  suppmution,  is  due  to  the  action  of  the 
pyogenic  micrococci  on  tissues  weakened  by  previous  inflammation. 
For  a  fuller  account  of  the  causes  of  ulceration,  therefore,  the  student 
is  referred  to  the  causes  of  inflammation  and  suppuration.  Here  it 
may  briefly  be  said  that  the  ulcerations  of  the  integuments  so  common 
in  surgical  practice  are  generally  the  result  of :  1.  Injury,  often 
slight,  inflicted  on  parts  the  vitality  of  which  is  already  lowered 
by  poor  living,  advancing  age,  and  chronic  congestions  due  to  vari- 
cose veins,  long  standing,  &c.  2.  Certain  morbid  states  of  the 
system,  such  as  are  produced  by  syphilis  and  tubercle.  3.  Pressure, 
especially  when  conjoined  wi£h  a  defective  nerve-supply,  as  an 
example  of  which  may  be  mentioned  bed-sores  occurring  in  cases 
of  injury  to  the  spinal  cord. 

The  ireatmettt  of  ulceration  varies  according  to  the  local  condition 
of  the  ulcer  and  the  constitutional  state  of  the  patient,  and  will  be 
discussed  under  Varieties  of  Ulcers.  All  that  uood  be  said  in 
general  is,  that  the  cause  should  if  possible  be  removed,  all  sources 
of  irritation  avoided,  the  constitutional  state  of  the  patient  treated 
with  appropriate  remedies,  and  such  dressings  applied  as  are  indi- 
cated by  the  local  condition  of  the  ulcer. 

DisSASES  OF  CIOATRIOES. — After  an  ulcer  has  healed  over  and 
the  granulation-tissue  has  been  converted  into  fibrous  tissue,  this 
latter  continues  to  shrink,  leading  to  obliteration  of  the  blood- 
vessels in  the  cicatrix  and  causing  contraction  and  often  distortion 
of  the  surrounding  parts.  Ciciitrices  differ  from  normal  skin  in 
that  they  are  devoid  of  sweat-ducts,  hair-follicles,  sebaceous  glands, 
and  lymphatics,  and  being  also  but  poorly  supplied  with  nerves  aivd 
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An  nicer  is  the  term  applied  toan  open  sc 
of  snbstance  of  the  free  siirfac<'  of  the  skin  ( 
in  the  process  of  nlceration,  or  of  ulceration  an 
The  term,  moreovor,  is  sometimes  extended  to 
wound  the  result  of  an  injury  or  operation. 

Varieties  of   ulcers, — The  various    names 
derived  either  from  their  local  conditions  and 
their  specific  cause.     The  characters  of  the  spc 
often  become  obscured  by  accidental  local  c 
latter  again  are  constantly  changing  fiom  da 
ulcer  which  at  one  time  would  be  called  calloi 
in  a  sloughing  state.     The  following  are  ex 
types  of  ulcers,  but  in  practice  many  minor  si 
^e  local  appearances  are  met  with,  so  that  i 
impossible  to  assign  a  given  ulcer  to  a  particuJ 

A.   Ulcers  ivJiose  characters  depend  upon  thei 

The  simphy  healthy y  or  healing  ulcer, — The  ed 
shelving,  and  extend  in  the  form  of  a  bluish- 
marginal  granulations.  The  base  is  level  or  n( 
with  healthy  granulations.  The  discharge  is 
the  ulcer  is  dressed  antiseptically,  and  allirrita 
healthy  serum.  The  surrounding  skin  is  healt! 
that  all  ulcers  assume  when  healing.  Treaim 
tection  by  any  light  unirritating  antiseptic  di 
isually  required.     When  large,  cicatrization  i 
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transparent  may  still  be  there,  and  the  grafts,  if  the  process  is 
succossfiil,  will  become  apparent  in  a  few  days,  as  in  the  course 
of  growth  the  deeper  cells  are  pushed  forward  and  become  horny. 
From  each  islet  of  epithelium  thus  grafted  new  epithelium  spreads 
over  the  surface  of  the  sore.  The  granulating  surface  of  the  ulcer 
must  be  healthy  or  the  grafting  will  not  succeed. 

(b)  New  method  of  akin-grafting  (Thiersch's). — The  ulcer  should 
Erst  be  brought  into  a  healthy  condition,  all  strong  antiseptics 
washed  off  with  boiled  salt  solution  so  that  they  may  not  come 
into  contact  with  the  grafts,  and  the  granulations  scraped  away. 
Longitudinal  shavings  of  skin  should  then  be  taken  from  the  arm 
or  thigh  with  a  sharp  razor,  carried  on  the  razor  to  the  ulcer,  and 
laid  upon  its  surface.  The  grafts  should  overlap  the  margins  or 
they  will  in  retracting  leave  a  border  of  granulations.  There 
should  be  no  subcutaneous  tissue  or  fat  on  the  imdor  surface  of  the 
graft;  indeed  it  is  only  necessary  to  shave  off  the  tops  of  the 
papillae,  as  the  thinner  the  graft  the  more  easily  is  it  handled.  The 
grafts,  if  preferred,  may  be  taken  from  an  amputated  limb,  or  from 
a  puppy,  rabbit  or  frog. 

The  exuberant  or  fungoua  ulc^  is  generally  due  to  obstructed 
venous  return  from  the  granulations,  the  result  of  undue  con- 
traction of  surrounding  tissues,  as  seen,  for  example,  after  a 
bum.  The  Judges  are  healthy,  but  the  gramdationa-rise  up  above 
the  surface,  and  are  turgid,  dark  red,  redundant,  and  readily  bleed. 
The  HiRf>har^ft  is  purulent.  Treatment, — Solid  nitrate  of  silver  or 
sulphate  of  copper  should  be  rubbed  over  the  granulations  until 
they  are  reduced  to  healthy  propoi-tions. 

The  oedejnatous  or  weak  ulcer  generally  occurs  in  connection  with 
tuberculous  bones  or  joints,  but  any  ulcer  may  become  codeniatous 
if  healing  is  delayed  by  the  too  long  use  of  emollient  applications. 
The  edges  and  surroundings  are  generally  healthy  ;  and  the^ranu- 
lations  are  up-raised,  flabby,  bulbous,  semi-translucent,  watery, 
and  fiiable.  The  dis^arge  is  profuse  and  watery.  Treatment. — 
Bemoval  of  the  cause  where  possible ;  uniform  pressure ;  and  appli- 
cations of  lotions  of  nitrate  of  silver,  or  like  astringents.  When 
tuberculous  they  should  be  scraped  away. 

The  inflammatory  and  inflamed  ulcer. — These  terms  are  applied  to 
ulcers  in  which  the  inflammatory  phenomena  are  the  most  marked 
feature.  The  inflammation  may  depend  on  some  constitutional 
disturbance  consequent  upon  alcoholism,  poor  living,  and  the  like ; 
or  it  may  be  the  result  of  local  irritation  applied  to  any  ulcer,  what- 
ever its  previous  character.    For  the  purpose  of  distinction,  the  teim 

*  inflammatory'  is  applied  to  the  former  condition,  whilst  the  term 

*  inflamed '  is  generally  restricted  to  ulcers  of  the  latter  class. 
Inflammatory  ulcers  have  generally  an  irregular  shape,  the_edg§s. 
are  ragged  and  shreddy,  or  abrupt  or  sharp-cut ;  the  surroMndixvR 
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akin  is  rod  and  acdBmittauH,  and  the  base  void  of  gTanulatiiDs,  diy, 
"UviJ  red,  or  ooveroil  with  a  seroUB  or  BauiouH  diacharge  mtxeii  with 
tiaaue-dubris,  and  if  the  iDflaiQination  is  very  acute,  wit)i  yullow 
BluugliB.  When  laHaummtion  attaoks  ii  previourtiy  granulating 
ulcer,  the  groiiulations  boooma  florid  and  Hwollen.  and  generally 
slimgh,  whilDt  the  surrounding  parta  present  the  ordinary  inHam- 
matory  photiomeiia.  The  trraliiittit  should  consist  of  reet,  Uio 
elevation  of  the  part,  the  removal  ot  a)l  local  irritation,  the  nppli- 
oatJon  of  warm  antixeptic  lotion>>,  as  boncic  acid,  on  lint,  attontioti 
to  the  constitutional  ntato,  and  regulation  of  the  sccrotionB, 

Tlif  tloii'ihiiig  uiftrr.— Thia  in  merely  a  sererer  dogroo  uf  tha 
fonnsr,  and  it  differs  from  it  in  that  the  inftafflmatory  process  is 
more  int>>nHe  and  uf  u  spreading  character.  It  is  suldom  met  with 
except  in  connection  with  venereal  diaease.  The  micro-oi^antnns 
at  work  in  this  and  the  ne:Et  form  of  ulcer  are  probably  only  the 
ordioary  pyogenic  micnicocci  loimd  in  all  uli'ore.  but  here  acting 
with  greater  intensity  in  a  vitiated  con«titulion.  The  ulcer  spreads 
with  great  rapidity,  the  edges  ara  undermined,  inverted,  and  dusky 
red,  and  the  base  is  covered  by  an  ash-grey  or  black  slough.  There 
is  commonly  much  pain  and  severe  constitutional  fever.  The 
trnitinriil  is  Himilar  to  that  of  the  inflamed  variety.  AntineptitM 
Hliould  lie  freely  useil  if  the  ulcer  is  foul,  and  opium  given  if  Uiere 
is  much  iMiiii.  Whoo  due  to  syplulis,  the  proper  remedies  tor  that 
affection  should,  of  course,  be  given  ;  but  mercury  should  be  navd 
cautiouely,  or  bo  nltugether  withheld  till  the  sloughing  has  oeoMd. 

Thr  iihiu/etlii-iiir  iilrrr,  owing  to  improved  sanitation  and  hy^ene, 
and  the  more  scicntiflu  treatment  of  wounds,  is  seldom  seen  at  the 
present  day,  except  in  connection  with  venereal  ilisesso  in  peraoiw 
whose  conktitutinn  is  thoroughly  broken  down  bj'  intemperance, 
poor  living,  and  general  neglect.  The  edges  of  the  ulcer  ara 
irregular,  swollen,  and  undermined,  and  the  akin  ai-ound  is  of  a 
dark,  ]iurplLsb,  and  dusky-red  colour.  The  surface  is  devoid  uf 
granulations,  and  covered  with  a  dork  bliNxl -stained  ichorous  dis- 
charge often  mixed  with  sloughs.  When  the  sloughing  proce«ls 
tu  any  extent,  the  ulceraticm  is  spoken  of  as  thnghing  jiluigedtrim. 
The  ulcer  spreads  with  fearful  rapidity,  and  often  destroys  tho 
whole  organ,  as  the  peniH  or  vulva,  and  is  attended  with  severe  (con- 
stitutional disturbance.  Trmimtitt.— The  juitieut  ahould  be  placed 
under  an  Hnitsthotie.  and  the  surfoee  of  the  ulcer  dried  anil  then 
thoroughly  destroyed  with  fuming  nitric  aeid.  I  prefer  this  method 
myself  ss  beiug  most  ofllcacious  and  radical  in  its  action,  Some 
surgeons  are  cont«nt,  however,  merely  to  apply  earbolic  acid 
(1  in  I'd)  or  pen-hloride  of  mercur>-  (1  in  1,00(>],  and  then  ilust  with 
iodoform.  Tlie  continuous  use  of  the  hot  liath  ii^  uftim  of  mucli 
service  in  pliageditna  of  thii  jienis  and  vulva.  Internally  o^ .. 
should  bo  given   in  full  iIuneH,  with  tonics,  nourishing  di«t,J 
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when    indicated,    stimulants.      Thorough   ventilation  and    good 
hygiene  generally  are  imperative. 

The  chronic y  callous y  or  indolent  ulcer, — ^This  condition  of  an  ulcer 
is  the  result  of  coDtinued  irritation  and  neglect,  in  consequence  of 
which  the  edges  become  infiltrated  with  ioflammatory  material, 
which  impedes  the  circulation  and  prevents  healing.  It  is  very 
common  in  the  lower  third  of  the  leg  in  the  poorer  classes.  The 
edges^are  smooth,  white,  callous,  roimded,  steep,  and  quite  insensi- 
tive when  touched.  The  skin  around  is  generally  congested  or 
eczematous.  The  base  is  covered  with  a  thin  sanious  discharge, 
whilst  there  are  either  no  granulations,  or  such  as  are  present  are 
small,  flabby,  pale,  and  ill-formed.  These  ulcers  often  exist  for 
years,  and  are  usually  attended  with  but  little  pain,  and  though 
they  are  at  times  small,  at  other  times  they  extend  nearly  round 
the  leg.  They  are  often  adherent  to  the  fascia,  periosteum,  or  bone. 
Old  callous  ulcers  when  subjected  to  continued  irritation  are  apt, 
as  age  advances,  ttf  become  epitheliomatous.  Treatment — The 
callous  edges  should  first  be  softened  by  emollient  dressings,  and 
uniform  pressure  subsequently  applied  by  a  Martin's  bandage,  by 
strapping  and  a  bandage,  or  by  TJnna's  dressing.  The  strapping 
plaister,  cut  into  strips  one  inch  and  a  half  wide,  should  be  evenly 
applied,  and  extend  two  inches  below  and  a  like  distance  above 
the  ulcer.  Holes  should  be  cut  in  the  strapping  opposite  the  ulcer 
to  allow  of  the  escape  of  the  discharge.  Over  the  strapping  a 
bandage  should  be  applied  from  the  foot  to  the  knee.  The  l^ndage 
should  be  changed  daily ;  the  strapping  once  or  twice  a  week. 
Iodoform  or  some  other  antiseptic  powder  should  be  sprinkled  on 
the  ulcer  beneath  the  strapping.  Unna's  paste  (oxide  of  zinc 
10  x)art8,  gelatine  15  parts,  glycerine  30  parts,  and  water  45  parts) 
may  be  applied  as  follows : — The  limb  is  bandaged  with  carbolic 
gauze  from  toes  to  knee,  covering  in  the  ulcer.  A  layer  of  the 
melted  paste  is  next  applied,  allowed  to  dry,  and  the  process  rei>eated. 
The  contraction  of  the  paste  exercises  uniform  pressure  on  the  ulcer 
and  limb  above  and  below.  When  the  ulcer  is  very  large  or  extends 
quite  round  the  leg  or  shows  signs  of  becoming  epitheliomatous, 
amputation  is  called  for. 

The  varicose  and  eczematous  ulcer, — These  terms  are  applied  to  any 
ulcer,  whatever  its  other  characters,  when  associated  respectively 
with  a  varicose  state  of  the  veins  or  an  eczematous  condition  of  the 
skin.  Both  conditions  frequently  occur  together,  and  are  described 
under  Varicose  Veins. 

The  irritable  or  painful  ulcer, — Though  any  ulcer  may  be  irritable 
or  painful,  the  above  terms  are  generally  restricted  to  a  small 
painful  ulcer  about  the  anus  (see  Diseases  of  Rectum),  and  to  a 
small,  superficial,  generally  congested  ulcer,  commonly  situated 
about  the  ankle,  and  occurring  chiefly  in  women  beyond  md(!(\!^ 
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life.  The  pain  m  often  intense,  and  ia  gonorally  believed  lo  depend 
upiin  tht^  involveniPnt  of  the  nervo- on  dings.  Treiitmnit, — Tba 
imprnvemcut  of  the  general  health,  small  ilosea  of  opium,  mad 
cauterization  with  iiitrata  of  diver  will  often  auBlce  to  cura  the 
uloor.  In  iovetcrate  cttaoH  an  attempt  may  be  mode  to  divide  Uw 
norvw  subcutaneoiuly  after  the  mnanoi  of  Uilton. 

B.  Vlern  whotr  thanideri  depend  upon  their  tpeeific  origin, 
Tuliereuloua  or  Strumoiit  ukera  are  generally  due  to  the  breaking 
down  of  enlarged  tuberculous  Ijiupbatic  glands,  the  burstiiig 
of  i>ul>cutanoouB  tuberculous  absceasee,  or  the  uli:eration  of 
tuberculuua  nr  so-coUod  Ntrumous  nodules.  They  are  generallj 
ntultiple  and  often  couHiient.  forming  an  urogular  isdofent  eore. 
The  edge*  are  pale,  bluish-pink,  thio,  and  undenmnod.  The 
granulittions  aro  pale.  a>demutous,  protruding,  and  readily  bleed 
when  Touched  The  disdjargeja  thin,  yellowiah-green  and  scuitjr. 
Knlarged  glands  and  cicatricex  of  former  ulcers  are  frequently 
present  in  their  near  neighbourhood.  The  ciuatrioett  are  generally 
rsised,  pale  pink  or  white,  whilst  the  akm  la  often  puckered-in 
around  them.  Trratmnit,  —  Constitutionally  that  for  tuberole, 
Tiocally  the  sore  should  be  destroyed  by  paring  away  the  edges  and 
Bcraping  the  base  with  a  Volkmann's  spoon.  The  cicatrices  moy 
sometimes  bo  dispeised  by  repeated  blisterings  or  by  subcutaneous 
divisiun. 

tSi/phitttic  iilcrrt. — Primary  ulcers  or  chancres  are  described  under 
qrphilij'-  Those  occurring  in  the  oourse  of  constitutional  syphilie 
may  bo  divided  into  the  superficial  and  deep,  {a.)  The  tuperJUiid 
occur  in  the  course  of  pustular  and  tubercular  syphilidex.  and  are 
often  aasociated  with  pat4^e»  of  those  eruptionB  on  other  jMrtit  of 
the  body.  They  ore  usuaUy  circular  or  cresceiitie  in  shape,  spnxul- 
ing  by  their  convex  margin,  and  healing  by  their  concave.  Their 
o^ggajuv  sharp-cut  and  often  surrounded  by  an  areola  of  duaky 
rMln«<aa ;  their  base  is  but  slightly  depreeacd,  and  of  a  dark  rod 
(H>lour,  and  is  often  covered  by  a  yellow  «lough,  or  a  rupial  or 
ecthymatous  sc-ab.  Several  of  theae  ulcers  frequently  (Weece, 
giving  rise  to  a  serpiginous  or  annular  form  of  ulceration,  which  is 
very  uhamcteristic  of  syphilis.  (6.)  The  drep  are  due  to  thi)  break- 
ing down  of  gummata.  They  are  circular  or  oval  in  shape ;  their 
odgea  arc  i^toep,  shatp-cut,  slightly  scooped  out,  and  of  a  dull  rod 
"eoliJiir;  and  llicir  base  is  dejinwsed  and  covered  with  a  ycUow  wet- 
*<Mh-leathcr-lilio'9rough  and  the  ilc-bris  of  breaking-down  tisenie. 
They  Imvq  slightly  linjireiisod,  white  cicatricea.  often  surrounded 
Witli  p'gmcntatioii.  Treaimenl. — Constitution  ally,  iodide  of  potas- 
sium should  be  given  in  full  doses,  combined  in  obstinate  cmm 
'>*itlL  Hinall  doRCs  ot  mercury ;  whilst  locally  a  bonuac  poultioe  miy 
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be  applied  till  the  slough  has  separated,  and  then  black- wash, 
iodoform,  or  the  red  oxide  of  mercury  ointment. 

Goiity  ulcers  are  such  as  are  met  with  over  gouty  parts.  They 
are  small  and  superficial,  and  the  discharge  as  it  dries  leaves  a 
chalk-like  deposit  of  urate  of  soda  on  the  surface  of  the  ulcer. 
The  treatment  is  that  for  gout. 

The  scorbutic  ulcer, — Should  an  ulcer  exist  in  a  person  affected 
with  scurvy,  its  surface  becomes  covered  by  a  spongy,  dark- 
coloured,  strongly-adherent  fa;tid  crust,  the  removal  of  which  is 
attended  with  free  bleeding,  and  is  followed  by  the  rapid  reproduc- 
tion of  the  same  material.     The  treatment  is  that  for  scurvy. 

LupouSf  rodenty  cardnomatouSy  and  sarcomatous  ulcers  will  be  found 
described  in  the  sections  on  Lupus,  Tumours,  &c. 

GANGRENE  OR   MORTIFICATION. 

Although  gangrene  may  occur  from  causes  other  than  inflam- 
mation, it  is,  as  we  have  seen,  one  of  its  results,  and  is  therefore 
described  here.  It  differs  from  ulceration  in  that  the  affected  tissue 
dies  en  masse  instead  of  in  a  molecular  manner. 

General  outline  of  the  process. — Let  us  take  as  our  typo  gangrene 
as  it  occurs  in  a  superficial  part  as  the  result  of  infiainmation.  The 
part  which  was  previously  hot,  red,  painful,  and  swelled  becomes 
cold,  gradually  falling  to  the  temperature  of  the  surrounding 
medium.  The  pain,  which  just  before  the  gangrene  sots  in  is 
often  of  a  peculiar  burning  chai*acter,  ceases,  and  sensation  is  com- 
pletely lost  both  to  the  touch  and  to  other  external  stimuli.  The 
skin,  formerly  red,  becomes  of  a  peculiar  pale  earthy  colour, 
mottled  in  places  with  patches  of  green  or  red.  Now  the  cuticle 
separates  in  the  form  of  blebs,  or  can  be  removed  by  gentle  nibbing, 
leaving  the  dermis  below  wet  and  slippery.  A  peculiar  crepitant 
sensation  is  felt  on  pressure,  on  account  of  the  formation  of  i)utres- 
cent  gases  in  the  tissues,  which,  if  cut  into,  are  found  stain(»d  and 
infiltrated  with  a  reddish  fluid.  The  part  next  becomes  bliickish- 
brown,  and  emits  the  peculiar  odour  of  decomposing  animal  matter. 
Supposing  the  process  ceases  to  spread,  ulceration  is  sot  up  at 
the  exj)ense  of  the  liviiig  tissue  bordering  ujjon  the  gangr(»nous 
part ;  a  bright  red  line  (the  line  of  demarcation  as  it  is  called)  is 
thus  formed  between  the  living  and  the  dead ;  this  deepens,  and 
finally  the  gangrenous  part  is  thrown  off  in  the  form  of  a  sphacelns 
or  slough,  leaving  a  healthy  granulating  wound  which  cicatrizes  in 
the  usual  way.  The  minute  changes  which  occur  during  the  above 
process  are  as  follows : — In  consequence  of  the  intense  action  of  the 
micro-organisms  and  their  products  on  the  weakened  tissues,  the 
infiltration  of  leucocytes  and  proliferation  of  connective-tissue  cells 
are  so  excessive  that  the  blood  supply  of  the  tissues  at  the  focus  of 
infiammation  is  cut  off  by  the  compression  and  thrombosis  of  the 
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. . .  and  capillarioe ;  and  partlf  owinfj;  to  the  lose  of  tbe 
fepply.  and  partly  as  the  result  of  tho  direct  action  of  tb« 
ts  of  themicro-iirgaiiiame,  the  part  loses  its  vitality  and  djco. 
I  corpuscles  break  di>wn,  and  their  h[emo{>lobiii  is  dissalved 
"Ihuminous  fluid  inliltrating  the  tissues,  and  st^ns  them  ft 
'd ;  bacteria  make  thuir  way  through  tbe  akin  and  putrefoo- 
t«  in.  The  tissues  disiDt<>^;rat«  and  liqaety,  sulpharetted 
'Bu  and  other  patrcMxmt  gosna  arii  generated,  and  the  part 

pAsaes  through  changes  similur  to  tbuse  it  wo\ild  undergo  it  it 
'^  lunger  iu  connection  with  the  body.  Unless  buc-teria  entn, 
UCH  luidergo  inuminificatidn  or  fatty  changes  {nrrmMtMi't),  uol 
;<^tion.  If  the  gangrene  ceases  to  spread,  the  living  tiasnea 
'"tely  in  contact  with  the  dead  part,  owing  to  the  irritatiuB 
micro -organisins  and  their  products,  bei-onw  intensoly 
«  (hence  the  re<l  line  of  demarcation)  and,  subsequeutly, ' 
•^uenoe  of  tho  action  of  the  products  of  the  micro-orsatiisma' 
tho  leucocytes  and  proliferated  tJHsue  cells,  with  which  thaf- 

infiltrated,  soften  and  disintegrate,  luid  puw  is  formed  in  tlw' 
*«Hbed  under  Ulceration.  The  cohesion  of  the  tissueabeinff 
''■  ^be  dead  part  is  cast  off.  Uaimorrhage,  during  the  proooM 
■^tion,  is  prevented  by  tho  thrombi  fillinj;  the  vessels,  whic]t 
""Uy  he(«ine  permanently  sealed  as  explained  in  the  section 
loiThage.  Grannlations  in  the  meanwhile  spring  up  on  tl» 
?'  the  ulcer  loft  on  the  removal  of  the  slough,  and  oioatma- 
itiiUly  o/fected.  In  tho  meanwhile,  if  the  gangrene  is  at 
''"•'<..  or  affocts  a  vital  organ,  ae  a  knncklc  of  inteaUne.  it 
a  marked  effect  on  the  conatitution.  Tho  vital  powon 
rl^u'  ""^  hwirt's  action  is  feeble,  tho  pulse  small,  aoft,  and 
r,*,i  ..^  tongue  dry  and  brown,  the  lips  are  i-overod  vitk 
;„'   ""^   a]'l.otite  is  lost ;  whilst  later,  as  tlie  prodncta  oT 

/•    «i»    aUorbed   into   the  STstem,   sjinptonis  of  soptlO 

'^'c^^y  ^  **l'en  iia  a  t\i«  of  what  is  calb'd  iuHumnwtorr 
ion         *^^'*«.  however,  inay  result  from  causes  other  than 

Witi,'*'"*  '^^  dead  part,  instead  of  l)«c*>ming  swollen  Mid 

,         n    fluids,   niay  shrivel  up  atld  boconio  quito  dry  und 

^•*"co  tho  division  sometimes  made  into  inotX  and  drj/ 

h  blooj  ""'•*^'»  "*  *'"'  '■™*  **"'  K""!?""^  supervenM  are 
"beti-u  '  .^  '"  'uflfminntory  gangrene  and  m  gangreaj 
in  ,Jr"*"*"  :  or,  whether  they  are  more  or  less  deprived 
'"  J'«i-t  **^"*  '■■'■«'  »*■"  Working  of  tho  mam  arUry 
'*■**'  Pnjt  r^"  '""  twnditions  somittimi"  run  into  on* 
'^•Po^nt^  ^'^t  being  moist,  and  sub8C«iivntlybei-on>ing, 
I  *«.  Inure  orleiwdn-.    Tho  difforcnt  api>oar»noe« 
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presented  by  the  gangrenous  part  will  be  further  described  under 
Varieties  of  G^g^ne,  as  it  varies  according  to  the  cause  producing 
it.     The  causes  of  gangrene,  therefore,  must  first  be  considered. 

Causes, — The  immediate  cause  of  gangi*ene,  whether  the  process 
is  induced  by  inflammation,  as  described  above,  or  otherwise,  may 
be  said  to  be  any  agent  which  is  capable  of  destroying  the  vitality 
of  the  tissues  or  cutting  off  their  nutrient  supply.  The  agents 
capable  of  inducing  one  or  other  or  both  of  these  conditions  are 
very  numerous.  Some  of  them  are  in  themselves  alone  suflBcient  to 
act  in  this  way.  For  othei*s,  however,  to  become  oixjrative,  cei'tain 
prior  changes  in  the  tissues  would  appear  to  be  necessary.  The 
causes  of  gangrene,  therefore,  may  be  considered  under  the  heads  of 
predisposing  and  exciting. 

The  Fredisposing  causes  are  such  as  impair  the  vitality  of  the 
tissues,  and  render  them  less  able  to  resist  injurious  influences. 
They,  therefore,'  include  those  already  given  imder  Inflammation 
(p.  7),  and  amongst  them  may  be  especially  mentioned  old  age, 
feeble  action  of  the  heart,  chronic  congestion  of  a  part,  deteriorated 
blood  as  in  diabetes  and  Bright's  disease,  and  impairment  or  loss 
of  nerve  influence  from  injury  or  disease  of  the  nerve-centres  or 
nerve-trunks. 

Exciting  causes, — ^These  may  be  considered  under  the  following 
heads:  1.  Physical  or  chemical  agencies,  which  act  by  dii*ectly 
destroying  the  vitality  of  the  tissues.  AmoDg  these  may  be 
mentioned  mechanical  violence,  as  a  severe  cru8hing  of  the  whole 
or  a  part  of  a  iunb;  excessive  heat,  as  in  burns  and  scalds  ;  intense 
cold,  as  in  frost-bite ;  chemicaTaction  from  strong  acids,  alkalies, 
putrid  secretions,  and  the  like.  Although  these  may  act  by  directly 
killing  the  tissues  of  the  part,  their  action  is  often  aided  by  inflam- 
mation, as  seen  for  instance  in  a  crushed  foot,  where  both  the  injury 
and  the  subsequent  inflammation  determine  the  death  of  the 
member.  2.  Inflammation  causes  gangrene  in  part  by  the  pressure 
of  the  inflammatory  exudation  and  the  thrombosis  of  the  vessels 
cutting  off  the  nutritive  supply,  but  chiefly  by  the  action  of  the 
irritant  causing  the  inflammation.  The  latter  is  especially  the  case 
in  the  septic  and  infective  inflammations,  the  noxa  here  being  either 
the  products  of  putrefaction  or  micro-organisms,  especially  the 
Strejdococc us  pyogenes.  Some  inflammations  always  terminate  in 
gangrene,  as  carbuncle.  The  manner  in  which  micro-organisms 
produce  gangrene  is  not  detenidned,  but  it  is  believed  to  be  due  to 
the  action  of  their  products  on  the  tissues.  Special  foims  of  inflam- 
matory' gangrene  are  (a)  the  gangi-enous  cellulitis,  generally  caused 
by  the  Streptococcus  jtyogtnes  {erysipelatosus) ;  [h)  the  diphtheritic 
gangrene  caused  by  the  Bacillus  diphtheria,  and  (c)  the  emphyse- 
matous gangrene  which  is  associated  with  gas-forming  organisms, 
notably   the   Bacillus  aerogenes    of  Welch   and    the    Bacillus   colt 
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3.  Ob»trudinn  to  the  nrterial  tapply,  as  from  Ugature  of 
Brtory.  Mnboliam,  thrombosis  or  nipture  of  tno  artery 
supplying  the  paft,  and  spasm  of  the  E^terioleB  due  to  luiig  ingestion 
oter^jL  4.  Obtlrnrtion  Ui  tht  capitlar/i  cireiUiUiim  troiatbioiaho^ 
or_^g8aare.  Aaexamplesof  this  may  bo  mentioned,  bed-Boro97roni 
proouro  of  the  purt  between  the  bed  and  a  point  of  bone :  the  death 
of  thu  skin  and  bone  in  cotlulitie  iind  poriostitia  respectively  from 
c»in|)roesion  of  the  capillaries  by  the  iuflaminatory  effusion ;  IuohI 
sloughing  from  the  prcstiiire  of  a  splint  or  a  new  growth  ;  canonun 
oris  from  thrombosis  of  the  capillaries.  &c,  5.  UMraelioit  to  l/ie 
vfiiinu  Tttarii  as  seen  in  strangulal^il  hernia,  puraphimosie,  tight 
bandaging,  &c.  Ubstructed  venous  return,  however,  ia  goneruUy 
associated  with  obstruction  to  the  arterial  supply  as  well. 

The  Sigat  of  gavyreae  vary  oonsidoralily  according  to  the  cause. 
The  generul  symptoms  in  the  acute  inflammatory  form  havealrenly 
been  given  in  the  outline  of  the  process  (p.  Vi).  Those  of  the 
apecial  forms  vrill  be  furthormontionedunderTanetiesof  Qaugroue 
and  elsewhere,  as  in  the  section  on  Oanurum  oris,  Sx- 

The  Trentmnit,  like  the  symptoms  of  gangrene,  depends  so  much 
upon  the  oBUse  and  nature  of  the  gangrene,  that  its  details  can  only 
be  given  under  the  tipecial  varieties.  Here,  however,  it  may  be  said 
that  the  general  iudiuationu  for  troatuient,  whatever  the  variety, 
are— (1)  To  remove  where  jMissible  the  cause,  aa  a  tight  bandage  con- 
striotmg  a  limb,  putrefactive  processes  in  wounds,  tension,  pressure, 
and  BO  on,  (2)  To  prevent  gangrene,  when  threatened,  from 
actually  occurring  by  maintaining  the  warmth  of  the  port,  and 
endeavouring  to  relieve  the  embaiTassed  cireulation  by  elevating 
the  limb,  and  by  gentle  friction  when  there  is  venous  congestion  ; 
and  (3}  When  gangrene  has  actually  occurmd,  to  check  it  apread- 
iug;  to  promote  the  separation  of  the  de»d  from  the  living  port,  or 
retnuve  it  by  am|iutaticm;  to  control  as  tar  as  possible  the  forma- 
tion of  the  products  of  putrefaction  by  keeping  the  part  dry,  and 
by  th*?  free  use  of  antiseptics;  to  support  the  patient's  strength; 
tu  counteract  the  deleterious  effects  on  the  constitution  from  the 
absorption  of  the  septio  gxiison ;  and  to  soothe  pain  by  opium, 

Varittitt  of  yauijTtiir.—yiu  have  just  seen  that  gangrene  is 
generally  divided  into  the  moist  and  dry  according  tu  the  condition 
of  thi!  gajigronoiis  part.  Although  these  may  bo  loiiked  upon  as 
more  or  less  ocndental  ivnditions,  depentling  upon  the  amount  of 
fluid  in  the  tissues  at  the  time  that  gangrene  supervenes,  they  ore 
convenient  for  the  purpose  of  classification,  and  an-  thue  used  here, 
Aa  examples  of  inoiHt  gangrene  may  bo  muntiuued — (I)  Intlammn- 
lory  gungr<<ne,  ('2)  Traumatic  gangrene,  (11)  Hospital  gnngrone, 
(4)  I'hagedajrna,  {^)  Cancruin  oris  aiiit  Noma.  (6]  CarbuiioU, 
(7)  b«d-Borue,  (H)  Diabctie  gangrene.  As  examples  of  the  dry — 
(t)  Senile  gangrene,  [2)  Qangrene  from  embotiam  or  Ugoturo  of  ■ 
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main  artery,  (3)  Gangrene  from  froet-bite,  and  (4)  Baynaud*8 
disease.  Thus  it  will  be  seen  that  there  may  be  made  almost  as 
many  varieties  of  gangrene  as  there  are  causes  producing  it.  Here 
only  a  brief  account  of  a  few  of  the  typical  varieties  can  be  given ; 
others,  as  Hospital  gangrene,  Phagedsena,  Cancrum  oris,  &c.,  are 
described  in  the  sections  on  Septic  Processes  in  Wounds,  Diseases  of 
the  Cheeks,  Skin,  &c. 

T&AUMATic  GANOKENE  may  be  divided  into  the  local  and  the 
spreading. 

Local  traumatic  gangrene  is  of  common  occurrence  in  surgical 
hospital  practice.  It  may  be  the  result  of  a  severe  injury,  such  as 
the  crushing  of  a  limb,  whereby  the  tissues  are  killed  outright  or 
their  vitality  is  so  lowered  that  the  blood  extravasated  from  the 
wounded  vessels  is  sufficient  in  addition  to  the  lowering  of  their 
vitality  to  kill  them.  Again,  it  may  be  due  to  the  rupture  of  a 
main  arteiy  or  vein  without  any  lesion  of  the  skin.  The  symptoms 
in  these  cases  are  as  follows: — The  limb  is  cold  and  swollen,  its 
sensibility  is  lost  or  blunted,  and  the  pulse  below  the  seat  of  injury 
is  indistinguishable.  As  the  patient  recovers  from  the  shock  of  the 
injury  the  circulation  may  return  and  all  may  be  well;  or  the 
vitality  of  the  part  may  become  completely  lost,  the  skin  dis- 
coloured, and  the  other  signs  of  putrefaction,  already  described,  set 
in.  Here  the  process  is  entirely  a  local  one,  and  is  dependent 
neither  on  constitutional  disturbance,  inflammation,  nor  septic 
agencies.  But  if  the  limb  be  not  removed,  the  septic  products  will 
give  rise  to  local  inflammation  and  to  constitutional  signs  of  blood- 
poisoning.  The  treatment  consists  in  amputation  well  above  the 
gangrenous  part  as  soon  as  the  diagnosis  is  thoroughly  established ; 
but  as  long  as  it  is  doubtful  whether  the  limb  will  not  recover, 
the  part  should  be  handled  with  all  gentleness,  kept  wann  with 
cotton-wool,  and  placed  at  rest  on  a  pillow,  while  stimulants  should 
be  administered,  and  tight  bandaging  and  splints  avoided,  as  such 
might  be  sufficient  to  determine  the  death  of  the  part. 

Spreading  traumatic  gangrene  is  a  much  more  serious  affection. 
Here  the  gangrene  spreads  with  fearful  rapidity  towards  the  trunk, 
and  is  attended  with  severe  constitutional  symptoms.  It  oc^^urs  in 
two  forms,  one  of  which  appears  to  depend  upon  the  constitutional 
condition  of  the  patient ;  the  other  upon  an  infective  inflammation. 
The  former  occurs  in  jwrsons  whose  vittility  has  been  lowered  by 
previous  ill-health'  or  internal  injury.  It  usually  comes  on  about 
the  second  or  third  day  after  an  injiuy  that  has  been  f?ononilly 
though  not  necessarily  severe.  The  limb  becomes  swollen ,  cold, 
and  of  an  earthy  or  leaden  hue,  and  the  ganfj;T(Mio  i-apidly  extends 
towards  the  trunk  unattended  with  any  local  si^i  of  ac^tive  inflam- 
mation ;  the  patient  falls  into  a  typhoid  condition,  and  sinks  as 
the  gangrene  reaches  the  trunk.     The  second  or  infective  form  is 


.      i|.m;ii     in      mV     J)10(lUC 

and  the  oi'dinin  v  si«^ns  of  s<'])ti('  intoxication 
scjjticii'inia  witli  oriranisnis  in  the  cii<ulati(>i 
IniVctivc  endocarditis  is  a  common  accom]>ai 

Trf'(itment.-~\\\  i\w  first  variety,  dcpcndin 
condition  of  the  patient,  no  treatment  hitl 
avail,  as  the  gangrene  almost  invariably 
amputation  is  |)erformed.     In  the  second  \ 
far  i"emoved  from  the  injury  and  gangi'one 
rosoi'tcd  to  early,  so  as  to  bo  well  above  the 
is  of  no  use  waiting  for  a  line  of  demarcation 
The  strength  must  be  supported  b)'  stimuls 
ment,  and  opiiun  given  to  relieve  pain.      I 
spreads  higher  along  the  inner  side  of  the  lir 
such  cases  bo  taken  from  the  outer  side.     ' 
imc^ked  with  iodofoiin  gauze  and  left  oi>en  to 

Senile  ganorexe  is  generally  taken  as 
the  dry  variety,  but  is  often  more  or  less  i 
inflammatory  action.  It  is  usually  the  resul 
atheroma  of  the  arteries  and  couse<|uent  clott 
roughened  surface,  a  c^uso  rendered  more  e: 
by  the  weak  propelling  ac^tion  of  the  heart,  \ 
through  the  lower  limbs.  It  may  occasion 
embolism.  It  often  begins  apparently  spon 
spot  on  one  of  the  toes  or  the  side  of  the  foot 
slight  or  diffuse  inflammation  induced  by  cut 
injui-y  of  the  foot,  or  ulceration  of  a  bunion,  i 
by  coldness  and  numbness,  or  cramp  in  the  fe« 
involve  the  whole  foot  and  nart,  of  f>io  ion.  <-v. 
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of  i'jdofanti  or  ilried  charcoal ;  Iho  streiiffth  siipjiortod  by  fluid 
nniiriabnieut  and  stimulants;  luid  pain  ivUcveil  anil  the  ciivuUtion 
ouotrullnl  by  unoU  d(i«es  i>f  c>)iium.  The  result  uf  this  treatoiont, 
howovor,  is  at  the  beet  unxatisFactoiy.  It  has  been  ]>ro]>oiMd  by 
Uulchinson.  therefore,  to  amputate  at  a  diHtsnii'  bum  the  gun- 
t.g,  through  the  thigh  in  gaugieue  of  the  foot,  the  objection 
nlotjon  in  the  neighbourhood  Ixiing  the  liability  of  the  llapH 
__  I,  the  risk  of  secondaiy  htcmoirhage,  and  the  diflioulty  of 
g  tho  arteries.  Those  dangers  have  jirubably,  however,  l«en 
seeened  since  the  introduction  of  antiseptics,  and  Mui-eetiaful 
•  of  unpntKticin  thtmigh  the  thinn^t  part  of  the  leg—  a  much 
leM  severe  procedure  in  itsolf  than  amputation  through  the  thigh 
—hare  been  reported. 

DlJOiKric  OAXOBI!»E,  a»  the  name  implies,  occuiv  io  persons  the 
subjnots  of  diabetes.  The  excitiug  causes  of  the  gangrene  are 
probably  tlie  same  aa  in  other  forms,  though  arterial  diseutie  and 
jieiiphoral  neuritis  would  appear  to  bo  the  moat  eommon.  Diabotic 
gangrene  in  some  respects  resembles  senile  gangrene  in  that  it 
aaually  occurs  in  moderately  old  people,  starts  in  the  lower 
uttVDlity,  frequently  in  the  toes  or  the  sole  of  the  foot,  and  is 
g«rneiuUy  the  rettult  of  n  trifling  injury,  or  an  inflamed  cun),  or, 
»t  tjmns,  of  a  perforating  ulcer.  It  usually  spreads  more  rapidly, 
however,  nhowtt  little  tendency  to  bo  limited  by  a  Une  of  demarcation, 
and  instnoil  of  bcang  dry.  genemlly  remains  moist.  The  activity  of 
the  gangrene  would  appear  to  depend  u|>on  the  weakened  tissues  in 
dialiotes  bi'ing  unable  to  reidat  the  action  of  micro-orgiuiisins  and 
tbinr  pruduets,  and  forming  a  favourable  nidus  for  their  growth. 
Ml.  Uodbe  vonld  distinguish  two  chief  forms  of  diabetic  gangrene : — 
ding  upon  arterial  disease,  the  spread  is  rapid,  the 
Jtibere  is  little  tcmdenry  to  the  fonuation  of  a  line  of 
Pin  the  nthor,  depending  upon  peripheral  neuritis, 
',  the  pttin  slight,  and  spontaneous  separation 
™l. — Hitherto  amputation  lias  been  generally 
4Hned  inadmiasible  for  fenr  of  sloughing  of  the  flaps,  and  the 
tnnteaint  has  oonsistod  of  dry  aiitiseptie  droeeinge,  dieting  and 
iwiim.  Becently,  huvovor.  amputation  at  a  diatanoe,  i.t,  through 
the  thigh  in  gangnme  of  the  toot,  bus  boon  suecussful  in  the  haiid» 
uf  Oudliw.  Hpenntr,  and  ulhtini.  lu  the  rapidly  ^reading  funii 
am|nitBtinn  at  a  distniice  i»  pcrha)M  the  l>eGt  treatment  sine  the 
uttsrial  diiH.niac  generally  vxtends  to  the  knee,  but  not  further.  In 
tho  more  slowly  spreading  tonus  the  part  may  be  left  to  separate 
•|innlani!»ualy.  or  l«  n'tnovod  just  above  the  gaiigrcnoits  spot.  In 
all  iiMti  Uio  striolest  antiseptic  pnx-uutions  must  betaken.  Howlutt 
WK  will.  howiiTor.  theti^  is  ulwuy»  u  ilongi^r  of  dnuth  fxim  iliulii'tii: 
mma,  a  cunditiou  which  in  liable  Ut  follow  the  nioal  ti'iviiil  ojienition 
in  dfabotics. 


QENERAI.  FATHOLOOY  OF  eiTRQIOAL  DISKASGS. 

ftintAiTD's  DISE.IRE  is  II  peculiar  torn  of  apontoneoos  gnngnme 
nsiMDf  Affecting  ejrinmetricallj  the  fingers,  toos,  nnd  mora  ntrely 
the  ears.  It  as  u  rule  occurs  in  children  or  young  persone  who 
havfi  previouHly  suffered  tar  a  longer  or  shorter  period  from  inter- 
mittent attacks  of  numbness  and  coldness  of  the  exti'oiiutiee. 
generally  brought  on  by  cold  weather  {l'/-^iil  syncopr),  followed  later 
in  many  cases  by  blueness  and  congestion,  accompanied  by  burning 
pain  (loail  atjihyria),  which,  in  its  turn,  shows  u  tendency  to  run 
into  at^timl  death  of  the  port  (gimgrrac).  The  gtingrone  is  usually 
of  the  <lry  kind,  but  in  the  toes  and  shine  a  bleb  often  forms,  and 
the  parts  slough  {muiil  giiiigrrnf).  This  condition  is  supposed  to 
depend  upon  some  disturbance  of  the  vaso-motor  nerva-oentre 
inducing  spasm  of  the  arterioien.  or  in  some  cases  upon  a  peripheral 
neuritis,  but  no  organic  lesion  has  yet  been  disoovered-  Iltematin- 
uria  is  frequently  observed  in  association  with  it.  It  does  not 
appear  at  present  to  have  ended  fatally.  Tmitmmt. — The  constant 
descending  current,  as  recommended  by  Raynaud,  or  placing  the 

Ert«  in  an  electric  bath,  has  been  attended  with  good  results 
Fore  gangrene  ba«  set  in.  When  this  has  occurred  it  must 
ba  treated  on  general  principles  till  the  parte  have  Mpnrated. 
Opium  and  trinitrine  tabloids  internally,  and  massage  and  bella- 
d^nn  locally,  have  been  recommended  when  the  gangrene  attacks 
the  oars. 

TOBKBCI^E  AETD  TUBEBCHLOBU. 

TuBBBCLE  is  an  inHammatory  new  growth  {infeciirr  gramilimut), 
depending  upon  the  presence  of  the  tubercle  bacilluH,  and  OKpable 
of  inducing  taberculords  by  transference  to  most  animals.  Tubercle 
may  be  limited  to  onosetof  tissues,  or  to  an  oi^n(/ocit/(»brrrH/Mii). 
Or  it  may  be  generally  difluaed  throughout  the  whole  body  (gnimil 

Strui-lnrr  iif  (iiWr/e.  ^Tubercle  is  met  with  under  two  forms, 
grey  miliary  uodulus  and  yellow  caseous  masses,  (ii)  The  grty 
mHinrij  luhrrrlrjt  have  almost  the  lustro  and  hardness  of  cartilage. 
They  are  globular  in  sba)ie  and  vary  in  size  from  ii  pin's  point  to 
»  millet  or  muNtard  seed.  They  ore  sharply  defined,  and  may  be 
sottteml  throughout  an  organ  or  on  a  sonius  surfaoe.  or  be  grouped 
moTv  or  low  cloH«'ly.  (6)  The  t/rllntn  mitmi*  nmiitrt  are  soft  in  oon- 
««tenry  and  larger  than  the  miliary  tubercles,  thu  larger  masaaa 
tiding  pniiluciyl  liy  the  fusion  of  siivoral  tubercles.  Yellow  tubercle 
is  believed  to  lie  due  to  the  degeneration  of  miliary  tubercle.  In 
iiomi>  I1WCS  of  p^neral  tubrrculosis  only  the  miliary  fomi  may  bo 
found,  in  other  coh'S  only  the  yi'llow  rariety :  but  tr«>^uentt,V  the 
two  fomih  am  mixed,  and  the  various  ntages  from  grey  tn  yellow, 
from  thi'  TOUtral  softaiiing  nf  the  miliary  tubercle  to  its  oompletA 
oonvereiou  into  a  cammius  yuUow  uuiwt,  can  be  tnoed. 
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MierotfopifaUy  a  typical  grej  granulation  when  of  Bomo  awe 
is  seen  to  consist  of  some  smaller  nodules  aggregatod  together, 
whilst  each  of  these  again  is  composod  of  cells  of  variouH  shapes 
and  sizas,  arranged  in  three  zones  (see  Fig.  7).  The  inner  zone 
is  formed  bjr  one  or  more  large  branching  so-called  giant-cells, 
compoaed  of  a  granular  protoplasm,  in  which  many  large  distinct 
oval  nuclei  containing  nucleoli  are  found.  The  next  zone  consists 
of  large  aingle' nucleated  cells,  arranged  between  the  branches  or 
proceeses  of  the  giant-cells,  which  ramify  through  the  zone.  These 
cells  are  called  epithelioid,  from  their  resemblance  to  epithelial  cells. 
The  third  or  outermost  zone  coDsistB  of  lymphoid  cells,  like  ordinary 
nninuclcar  leucocytes,  or  lymphocytes,  scattered  through  a  dehcato 
reticulum  of  branched  counective-tissuo  cells,  which  is  sometimes 


Fio.  7. — Dingram  of  the  minalc  structure  of  tubercli 


continuous  with  the  processes  of  the  giant-cclle.  There  is  no 
distinct  line  of  demarcation  between  the  outer  zone  of  lymphoid 
cells  and  the  surroundiDg  tisBues,  but  often  a  faint  indication  of 
a  fibrous  ring  may  be  detected.  The  tubercle- nodulo.  though 
often  seated  upon  a  small  vessel,  is  itself  completely  non-vascular. 
The  bacilli  may  be  found  in  the  giant-cells,  especially  in  animals, 
and  in  and  amongst  the  epithehoid  cells.  They  are  less  reodUy 
discovered  after  caseation  has  commeuct^d.  They  are  rod-like 
bodiee,  usually  straight,  sometimes  cun'ed,  rounded  at  the  ends, 
and  about  one-fifth  their  length  in  breadth  (see  Pig.  8).  Although 
the  above  may  be  regarded  as  the  typical  microscopical  appearance 
of  a  miliary  tubercle,  often  neither  giant-cells  nor  epithelioid  cells 
are  present,  while  both  these  may  bo  found  in  chronic  inflam- 
mations which  are  not  tuberculous. 
Development    of  tuberde. — The  tubercle  bacilli    having  gained 


0  the  body  may  remain  at  tho  point  of  e 
carried  by  tJio  blfiod  or  lymph  utrfiam  to  other  and  perhaps  distant 

A  tuberculmw  nodule  conunoncee  by  the  proliferation  of  tho  tiaaiie 
oella  nt  the  spot  whei-e  the  bacilli  may  have  lodged.  Nudeor  lind 
cell  division  give  rise  to  an  oggregatioii  of  young  epithelioid  c«t]a. 
At  this  stagetimall  round  c^lle  moko  their  appearance  at  therircum- 
fereai-e  of  tho  zone  of  epithelioid  colls.  The  giant-cells  are  probably 
formed  by  the  growth  of  a  single  cell  or  futiion  of  several  epithelioid 
oells  accompanied  by  division  of  the  nucleus  or  nuclei.  They  are 
therefore  of  later  development  and  to  some  extent  are  a  sign  of 
chroniuity.  Oiaut-cells  are  not  an  eaeential  pail  of  a  tuberculous 
nodule,  and  may  be  pi-esent  in  any  chronic  iuilunimation. 

lirciiiitltin/  thaugn. — (1.)  Tubercle,  probably  on  account  of  the 
aboence  of  blood-vessels  and  the  pressure  of  the  invading  leuco- 
cytes, and  possibly  also  on  aooount 
of  the  noxious  influence  of  the  baoitli. 
is  very  liable  to  undergo  caaeoua  de- 
generation. This  change  begins  at 
L  the  centre  of  tho  tubercle  in  the  gtant- 
\  cells,  and  spreails  outwards.  (:i.)  In 
'  chronic  tuberculosis,  instead  of  caaea- 
tinn  occurring,  a  capsule  of  fibroiw 
ti.ssus  may  be  formed  aronnd  the 
nodule,  and  the  cieatrigation  extend- 
ing inwards  until  tho  giant-cell  n 
involved,  the  whole  tubercle  may  be 
converted  into  n  mass  of  Glm>u8 
tissue.  The  tubercle  baciUu§  i« 
nut  found  under  such  oonditians. 
(3.)  After  caseation  hnn  occurred  the  tubercle  may  become  enorsted. 
may  undergo  micification.  in  both  of  which  status  it  may  remain 
haruilesB ;  or  (4)  it  mny  bocome  infected  with  pyogenic  microooc^ 
which,  acting  as  initant«.  xot  up  inHammatJon  and  suppuratioH  in 
the  tissues  around,  leading  to  the  formaEion  of  an^bauess,  and 
subeoqusntly  on  its  bursting  to  anjilcer. 

(.'aiiH. — The  immediate  exciting  cause  of  tubercle  is  the  preeenoe 
of  the  tubercle  bacillus.  The  bacillus  is  believed  in  man  to  gain 
admission  (1)  by  the  digratiit  tract,  as  in  the  saliva  of  a  phthisical 
mother  or  nurm,  in  milk  taken  from  cows  with  tuberculous  udders, 
or  in  imperfectly  cooked  tuberculous  meat;  (2)  by  the  rrKpirattirg 
Imct,  as  by  the  inhalation  of  the  dust  of  dried  phthisiciil  sputa,  Ae. 
(afngetnru»  Itibrr-'ulniii) ^  and  (3)  by  the  tkio.  It  is  still  doubtful 
if  man  is  often  inoculated  through  the  skin ;  at  any  rate,  there  theo 
seems  little  or  tui  tnndenoy  for  tubercle  to  spread  beyond  the  point 
of  inin:ulutiuu. 


TTBERCUUtaiS,  ■^^ 

Prnlttpmtnff  etin$f*.—FaT  the  liacillus  to  bike  effect  n  lowering 

of  the  vitnli^  or  resisting  power  of  the  tiwiuM  appears  to  be 

n*€vimarf.     Such   a   I'linditioa    of    the    tissues  may  be  present 

L     (1)   in    chiWren    born   of   phthigii^   imrentB    (hence    hrrnlitt/    in 

^|HH|  Biaot   bo   remembertxl    that    tubercle    ih   not   transmitted 

^^^^BnBia   poront    to   the   oftepring   oa   ia    Ejphilw] ;    (2)   in   the 

^I^HM  »lr»iin-ui  diiithrn-  :    tiiiil    (3)  in  ct-rt^ii    statee  of  th« 

^^nSmi  inJuocd  by  liad  hygiene  and  tood.  and  impeWect  iissimita- 

~    tioti  of  food  and  oonseqiient  unjminnent  of  nutrition.    Tulienilo 

'»  moat  common  in  tho  youn'gT  but  adults  and  even  old  peo[Jn 

an  liable  to  it  wbt>n  exposed  to  like  unfavourable  conditJons. 

B    fdight   inBammation    or  injury  then    generuUy  forming   thq 

htaitin^  point. 

ihWuiiualion  o/liihrrrle. — The  bacillus  huTing  gained  admission 

in  ou«  or  other  of  the  above-mentioned  ways  ie  believed  to  set  up 

tbtf  tuberruloiia  process  aa  previously  described.     The  tuberculrius 

pivoen  inuy  then  (1)  reiriaiu  eonfinod  to  the  sent  of  inoculation,  as 

in  aomo  tomieof  tubercle  nf  the  skin (/u^hk  ami  jnut-mi-Hftii  iriirlm). 

i     Or  (i)  with  or  without  any  local  manifestation  it  may  spread  by 

^^S^HmjihaticH  tu  the  nonreft  Iniiphatic  gliiiulB  and  there  llecomt^ 

H^Hpid.     As  on  oxnmple  of  this  rnuy  l>e  tnentionc*!   the   tubor- 

^^^Hvvlargvmuul  of  the  jflands  of  the  neck,  in  which  the  bikcilluB 

^^^Hiffoved  ill  gain  mliniwinn  through  n  crack  or  small  ulcer  of 

I     Ab  mucous  menibnum  of  the  uiouth  or  through  an  iTillumed 

tonsil.     Again.  (3)  the  bacillus  may  pans  the  glands  and  enter  the 

lymphatic  or  luiiiiic  circulation,  unit  then  either  [«)  lMW)me  lodged 

in  soma  orpin  or  distant  pnrtof  the  J>oiiy,  us  the  t*etjcle,  a  bone 

or  a  juml.  or  (6)  bocuine  diademinakd,  setting  up  gvnerol  acute 

tuhoTcnlniuin    {Igmph'ijnwui     •iiul    htiiiuil/^/nii'iin    tiibTrnlotit).     TTio 

lirunt  of  the  uiSectiun  fulls  in  the  latter  cowi  either  on  the  lungs 

IS  phihiti')  or  on  the  menibrone«  of  the  brain  {acule 

mraiHijilti).     WhiiR   affecting   an   organ   or  timue,  as 

or  «  joint,  it  may  remun  toculiwxl  for  a  longer  or 

time,  and  nven  Imrome  cumd ;  or  it  may  sot  up  Inflam- 

and   involte  and   dostroy  the  whols  organ;   or  iinally 

1mnNa»  gnnemlly  dlsBeminHt4<il  through  the  system,  leading  to 

gi4iMAl  tulwrculosis, 

IjfuluatitH  "f  iufciTr'^.— TuUriile  h««  a  special  affinity  for 
(vrtain  urgnrin  aud  tisMUee  to  the  cxchuiinn  of  others.  Sirous 
raombranM).  mich  as  the  pleura,  peribmeuni.  pia  mater,  and 
anrJinniil.  Oiv  iwpe>3s||y  liable  t^  Im  affectnl ;  whilst,  on  thn  other 
kaail.  tht-  )i«rininliuiij  Hnil  the  tniiira  vaginulis  show  an  immunity. 
Of  all  urfpuia  thu  lung  is  uiuot  pmno  to  sulTcr ;  next,  though  much 
ten  tnqnanlly,  the  twticlo.  liidney.  brain,  liver,  sploen,  supra- 
roBftla,  Mill  ovuins.      The    Ituynx  and  inte«tinea  may    become 
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involved  by  the  bacillus  coming  into  ccintnct  with  them  eithttr  in 
the  breath  or  Bwolloweil  sputa :  yet  the  trB(.'b<>a.  the  stomach,  and 
tha  up]ier  part  of  the  intestine  gctiernllj'  escape.  Tho  bonoe  and 
joints  are  frequent  seats  of  the  disease,  which  has  a  special  jira- 
diloction  for  the  cancelloUB  ends  of  the  Iodk  bones  and  the  short 
bones.  The  upper  end  of  the  femur  and  hip-joint,  the  ends  of  the 
femur  and  tibia  forming  the  knee-joint,  and  the  shoii  bones  and 
joints  ot  tbo  foot  and  hand  are  most  ofleti  aflected,  the  elbow-joint 
1«SB  often,  and  the  upper  end  of  the  humerus  and  the  clavicular 
joints  but  rarely.  The  scapula  and  ilium  with  the  acetabulum 
may  suffer,  but  tbe  shafts  of  the  bjng  bones,  the  clavicle,  luid  th» 
isuhium  nnd  pubes,  apart  from  the  acetabulum,  escape.  The  bodies 
of  the  vertebrea  are  frequently  attacked,  while  the  laniimii,  with 
the  spinous  and  tmnsverso  processes,  remain  free.  The  bones  of 
the  skult  are  rarely  involved,  those  of  tbe  jaws  and  face  novor. 
TubcrculiMiu  may  occur  in  the  skin  and  affect  the  glands,  but 
lupus,  which  is  a  form  of  tuberculous  disease,  does  not  spread  to 
the  glands.  The  reason  for  tubercle  affecting  any  special  organ  or 
tissue  is  not  known,  but  it  is  thought  to  depend  on  some  previous 
lowering  of  vitality  of  the  part,  as  a  sprain  of  a  joint,  a  blow  on 
the  testicle,  Ac. 

A  general  though  brief  accoimt  of  tubercle  h[is  been  here  given  to 
prevent  repetition  when  treating  of  tuberculous  diseases  of  oerbua 
organs.  As  a  surgical  affection,  it  is  chiefly  met  with  in  the  bonea, 
joints,  testicle,  lymphatic  glands,  skjn,  larynx,  and  more  rarely  in 
the  bladder  and  rectum.  All  that  need  here  be  said  is,  that  auoh 
lesions  are  of  avery  chronic  and  indolent  nature ;  that  they  ara  eet 
up  by  very  alight  and  apparently  inadequate!  causes;  that  they 
exhibit  a  marked  tendency  to  suppuration  and  progri.'ssive  deatruc- 
tion  or  undeiTniiiing  of  the  tissues,  and  but  little  tendency  to  repair ; 
that  they  are  oft«n  productive  of  much  scarring  and  deformity,  as 
when  they  occur  as  abscesses  in  the  neck ;  thai  they  are  gonorallj 
vt-ry  obstinatp  and  intractable  as  regards  trentmeut ;  and  that  they 
may  ti:<nntQato  in  gencml  dtssemiuatiou  of  the  tubercle  tbrough  the 
bixly,  and  death. 

The  trratmriit  abuuld  be  both  constitutional  and  local.  Thus  tbe 
patient  sbould  be  placed  under  as  perfect  hygienic  conditions  as 
pnasible,  with  residence  at  the  seaside,  preferably  Cromer  or  Mar- 
gate, or  where  practicable  he  may  go  a  sea  voyage.  The  dietshotlld 
bo  nourishing  but  unstimulating,  with  plenty  of  milk  and  oraam, 
whilst  cod-liver  oil  or  maltino  and  the  syrup  of  the  iodide  or  phos- 
phate of  iron  ore  especially  indicated.  Koch's  tuberculin  haa  now 
had  iixtensive  trial  in  surgical  tuberculous  affections.  My  own  espo- 
of  it  has  been  unfavourable,  and  such  would  appear  lo  bo 
that  of  the  majority  of  Hurgeous.  A  grave  objection  is  the  danger 
ot  setting  up  g<!nera]  tuberculosis.    The  local  treattueiit  required 
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for  the  various  lesions  that  may  be  present  is  given  when  describing 
these  lesions  as  they  occur  in  special  tissues  and  organs. 


8TBUMA  OR  SCROFULA. 

The  terms  struma  and  scrofula  are  here  used  synonymously. 
To  prevent  confusion  the  former,  as  perhaps  the  one  in  moi*e 
general  use,  will  be  subsequently  employed.  By  struma  or  stru- 
mous is  generally  understood  a  constitutional  condition  or  diathesis, 
in  which,  on  very  slight  provocation,  chronic  infiammutions  of 
certain  tissues  and  organs,  preferably  skin,  mucous  mombnme, 
lymphatic  glands,  bones,  joints,  and  testicle  ai-o  set  up,  run  an 
indolent  course,  and  have  a  marked  tendency  to  caseation  and 
suppuration.  By  most  pathologists,  however,  these  chronic  infiam-  * 
matory  processes,  which  have  been  supposed  to  bo  characteristic 
of  struma,  are  considered  to  bo  in  themselves  of  a  tuberculous 
nature,  and  dependent  on  the  presence  of  the  tubercle  bacillus ; 
whilst  what  is  here  called  the  strumous  diathesis  is  i-ogarded  by 
them  merely  as  a  phase  of  ill-health  or  malnutrition,  favourably 
disposing  the  subject  to  tuberculous  infection.  Such  observers, 
therefore,  regard  the  terms  strumous  and  tuberculous  as  synony- 
mous. The  histological  characters  and  the  general  behavioiu*  of 
the  so-called  strumous  inflammations  are  no  doubt  in  many 
respects  similar,  if  not  identical,  to  those  which  are  on  all  hands 
regai-ded  as  tuberculous,  and  in  many  of  them  the  tubercle  bacillus 
has  been  found.  In  others,  however,  even  after  a  careful  search, 
it  has  not  been  discovered  microscopically ;  and,  therefore,  until 
the  presence  of  the  tubercle  bacillus  has  been  demonstrated  by 
animal  experiments,  it  is  unsafe  to  assert  that  all  the  so-called 
strumous  inflammations  are  tuberculous.  The  constitutional  con- 
dition or  diathesis,  moreover,  regarded  by  surgeons  as  strumous, 
is  certainly  something  more,  though  difficult  to  define,  than  a  mere 
state  of  debility  or  feeble  health.  It  would  appear,  therefore,  that 
the  so-called  strumous  inflammations,  though  generally  tuber- 
culous, are  sometimes  of  a  simple  chronic  character,  and  only  dis- 
tinguishable from  ordinary  chronic  inflammations  by  the  indolence 
of  their  course  and  the  tendency  of  their  products  to  undergo  caseation 
or  become  secondarily  infected  by  the  tubercle  bacillus ;  and  further 
that  the  strumous  condition  or  diathesis  is  a  constitutional  state  in 
which  certain  tissues  and  organs  possess  a  feeble  resisting  power, 
and  are  hence  exceedingly  liable  to  be  infected  by  the  tubercle 
bacillus  or  on  very  slight  injury  to  become  inflamed,  whilst  the 
most  trifling  irritation,  as  friction,  tension,  or  pressure,  is  then 
sufficient  to  keep  such  inflammation  up. 

The  anises  of  the  condition  known  as  the  strumous  diathesis  are 
hardly  known,  but  it  is  thought  to  be  hereditary,  and  has  been 
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attiibuted  to  bad  hygienic  conditions  of  all  kinds,  as  impure  air, 
dark  and  damp  dwellings,  improper  or  insufficient  food,  &o.  It 
is  said  to  be  especially  common  in  children  born  of  dyspeptic  or 
phthisical,  or  very  young  or  very  old  parents.  Syphilis  in  the 
parent  is  also  believed  by  some  to  bo  a  cause. 

Symptoms, — ^The  general  symptoms  which  are  usually  regarded 
OS  strumous,  irrespective  of  any  of  the  local  lesions,  as  enlargement 
of  the  tonsils  or  of  the  lymphatic  glands,  eczematous  eruptions  of  the 
skin,  disease  in  the  bones  or  joints,  and  catarrh  of  the  mucous  mem- 
branes, are  thus  given  by  the  late  Sir  William  Savory,  who  speaks 
of  two  chief  forms  of  the  diathesis: — *'In  the  first,  distiuguished 
as  the  sanguineous  or  serouSy  there  is  a  general  want  of  muscular 
development ;  for  although  the  figure  may  be  sometimes  plump 
and  full,  the  limbs  are  soft  and  fiabby ;  the  skin  is  fair  and  thin, 
showing  the  blue  veins  beneath  it ;  the  features  are  very  delicate ; 
often  a  brilliantly  transparent  rosy  colour  of  the  cheeks  contrasts 
strongly  and  strikingly  with  the  sun'ounding  pallor ;  the  eyes,  grey 
or  blue,  are  large  and  humid,  with  sluggish  pupils  sheltered  by 
long  silken  lashes ;  hair  fine,  blonde,  auburn,  or  red ;  teeth  white 
and  often  brittle ;  there  is  f roq^uently  a  fulness  of  the  upper  lip  and 
alae  nasi ;  the  ends  of  the  fingers  are  commonly  broad,  with  convex 
nails  bent  over  their  extremities.     Such  persons  usually  possess 
much  energy  and  sensibility,  with  elasticity  and  buoyancy  of  spirits ; 
they  often  possess,  too,  considerable  beauty.     In  this  variety,  with 
the  same  delicacy,  the  skin  and  eyes  are  sometimes  dark.    In  the 
second,  distinguished  as  the  phltymatic  or  mehuicholic,  the  skin,  pale 
or  dark,  is  thick,  muddy,  and  often  harsh,  the  general  aspect  dull 
and  i.eavy ;  hair  dark  and  coarse ;  the  mind  is  often,  but  not  always, 
slow  and  sluggish.      Children  especially,  in  whom  the  diathesis  is 
strongly  murked,  are  often  distinguished  by  the  narrow  and  pro- 
in incut  chest,  the  tumid  and  prominent  abdomen,  and  the  paste- 
ILko  comi)lexion ;  the  limbs  are  wasted ;  the  circulation  languid ; 
chilblains  are  common  on  the  oxtreoiitios ;  the  mucous  membranes 
particularly,  and  above  all  of   them    the  digestive,  are  liable  to 
morbid  action ;  the  breath  is  often  sour  and  kvtid ;  the  tongue  is 
f ui-red,  and  the  papillie  towards  the  apex  red  and  prominent ;  the 
bowels  act  inegularly,  and  the  evacuations  are  unusually  offensive ; 
the  iligestion  weak  ;  the  appetite  variable  and  capricious." 

An  account  of  the  lesions  of  the  skin,  mucous  membranes, 
tonsild,  lymphatic  glands,  bones,  joints,  testis,  &c.,  which  were 
regarded  by  the  older  pathologists  as  local  symptoms  of  struma, 
but  are  now  believed  to  be  due  to  tuberculou:^  infection,  is  given  in 
the  section  on  Diseases  of  Kegions. 
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Syphilis  may  be  divided  into  (1)  the  acquired,  and  (2)  the  inherited 
or  congenital. 

Acquired  syphilis  is  a  constitutional  disease  due  to  direct 
inoculation  with  a  specific  virus.  It  is  characterized  by  the 
appearance,  after  a  certain  period  of  incubation  during  which  the 
poison  is  circulating  in  the  system,  of  a  local  lesion  at  the  seat 
of  inoculation,  followed  by  induration  of  the  nearest  lymphatic 
glands,  and  after  a  variable  time  by  certain  affections  of  the  skin 
and  mucous  membranes  and  more  rarely  of  the  deeper  tissues,  and 
still  later  by  fibroid  changes  in  the  tissues  and  viscera,  or  the  for- 
mation of  gummata  whicl\  are  exceedingly  liable  to  break  down 
and  suppurate. 

General  outline  of  the  dueaae, — Beyond  perhaps  a  slight  abrasion, 
which  heals  in  a  few  days,  and  is  possibly  thought  no  more  of, 
nothing  is  probably  noticed  till  about  fJiroe  weeks  to  a  month. 
Attention  is  then  called  to  the  part  by  a  slight  irritation,  and  a  rod 
papule  may  be  noticed  which  slowly  enlarges,  becomes  indurated  at 
the  base,  and  perhaps  ulcerates.     This  papule  or  ulcer  is  called  the 
primary  chancrey  and  the  period  which  intervenes  between  the  date 
of  inoculation  and  its  appearance,  the  i>erio<l  of  inculxition.     The 
induration  of  the  sore  increases,  and  the  neighbouring  glands 
become  hard  and  shotty.     In  from  six  weeks  to  three  months  from 
the  date  of  inoculation,  affections  of  the  skin  and  mucous  membrane 
begin  to  show  themselves,  and  are  known  as  secondary  manifesta- 
tions.     The  peiiod  between  their  appearance  and  the  induration  of 
the  chancre  is  sometimes  called  the  aeamdary  incubatire  jteriod, 
during  which  time  malaise,  pain  in  the  limbs,  lassitude,  &c.,  are 
noticed.     The  secondary  affections  are  symmetrical,  and  though 
generally  confined  to  certain  sujierficial  changes  in  the  skin  and 
mucous  membrane,  at  times  attack  the  deeper  structurcH,  as  the 
bones,  iris,  &c.     The  secondary  stage  may  last  from  two  months  to 
two  years,  and  no  further  changes  may  manifest  themselves,  the 
disease  appeeuing  to  be  worn  out ;  or  after  a  few  months  or  years 
of  apparent  cure,  further  changes,  known  as  ttrtiary  symptoms,  may 
make  their  appearance.     The  tertiary  affections  are  asymmetrical, 
and  not  only  attack  the  superficial  parts,  but  are  especially  common 
in  the  deeper  structures,  as  the  bones,  periosteum,  and  viscera.  They 
consist  in  the  formation  of  gummatous  mateiial  in  the  skin  and 
mucous  membrane,  which  is  verj'  prone  to  break  down  and  ulcerate ; 
and  of  gummatous  swellings  in  the  bones,  periosteum,  and  viscera, 
leading  to  suppuration,  fibroid  changes,  necrosis,  serious  contrac- 
tions, paralysis,  &c.      The  tertiary  affections  may  last  for  years  or 
even  for  life,  and  not  infrequently  terminate  fatally  when  involving 
vital  structures.     It  should  be  thoroughly  understood,  however, 
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that  there  is  no  hard  and  fast  line  between  ther  secondary  and 
tertiary  stages  of  syphilis.  The  one  may  merge  into  the  other,  or 
the  secondary  symptoms  may  last  into  the  i)oriod  usually  assigned 
to  the  tertiar>%  whilst  the  latter  may  show  thomsolyes  a  few  months 
after  the  first  appearance  of  the  sore.  Syphilis,  like  the  exanthe- 
mata, as  a  rule  confers  immunity  upon  the  patient  from  a  second 
attack,  although  in  rare  instances  a  second  attack  has  been  known 
to  occur.  As  long  as  the  patient  shows  secondary  manifestations 
of  syphilis,  it  will  probably  be  transmitted  to  any  offspring.  Hence, 
as  a  rule,  a  patient  should  not  be  allowed  to  marry  for  fully  two 
years  after  the  disappearance  of  the  secondaiy  symptoms. 

l^RiiLVRY  SYPHILIS. — ^The  primary  or  infecting  chancre,  or  hard 
soro  as  it  is  sometimes  called,  though  most  often  met  with  on  the 
genitals,  may  occur  on  any  part  of  the  body  exposed  to  infection, 
and  hence  is  not  infrequent  on  the  fingers  of  accoucheurs,  the  lips, 
nipple,  &c.  On  the  genitals  its  most  frequent  situation  is  on  ^e 
prepuce  just  behind  the  corona  glandis  in  the  male,  and  on  the 
inner  surface  of  the  labia  in  the  female ;  but  it  is  often  mot  with  on 
the  glans,  the  »kiu  of  the  penis,  and  just  within  the  urethra ;  more 
rarely  on  the  vaginal  walls  and  os  uteri.  It  is  commonly  produced 
by  direct  contact  with  another  chancre,  or  a  mucous  tubercle  or 
other  secondary  lesion  ;  but  it  may  also  be  contracted  indirectly  in 
many  ways,  as  by  drinking  out  of  an  infected  vessel,  or  by  inocula- 
tion with  infected  lymph  in  vaccination.  The  exact  nature  of  the 
virus  is  not  known,  but  is  believed  by  many  to  be  a  specific  micro- 
organit^m.  It  is  probable  that  it  is  generally  inoculated  through 
a  crack  or  abrasion,  except  in  situations  where  the  skin  or  mucous 
membrane  is  very  thin  and  delicate.  The  period  of  incubation 
vai'ies  from  ten  days  to  six  or  seven  weeks  or  even  longer.  When, 
however,  the  syphilitic  virus  is  inoculated  in  the  pure  state  it 
usually  gives  rise  to  no  sign  till  three  to  five  weeks,  when  a  small 
papule  will  be  noticed,  which  enlarges  and  becomes  indurated  at 
the  base,  and  may  either  remain  as  an  indurated  nodule  throughout, 
or  if  irritated  change  into  a  small  ulcer.  Not  infrequently,  how- 
ever, the  virus  may  be  conveyo<l  in  the  pus  of  a  non-infecting 
or  soft  chancre,  imder  which  ciicumstances  a  soft  chancre  will  form 
in  two  or  three  days  whilst  the  syphilitic  poison  is  still  circulating 
in  the  system,  and  after  the  incubative  period  is  passed  will  manifest 
itself  locally  by  induration  about  the  base  of  the  soft  sore,  or  if 
this  is  healed,  by  an  indurated  nodule  at  its  former  site.  The 
charactei*s  of  an  infecting  chancre  vary.  In  the  typical  form 
{Hunten'an  chancre)  it  is  roisetl  though  slightly  depressed  at  its 
centre,  whilst  it*<  surface  is  either  glazed  or  covered  with  epithelial 
debris  or  scanty  secretion ;  there  is  scarcely  iiny  inflammation,  but 
marked  and  sharply  cii'cumscribed  induration  about  its  base.  The 
induration,  however,  may  bo  absent  in  chancres  on  the  glans  penis 
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and  on  the  female  genitals,  and  is  seldom  well  marked  in  chancres 
on  parts  of  the  body  other  than  the  genitals.  It  must  be  borne  in 
mind,  moreover,  that  a  non-infecting  sore  when  inflamed  may  be 
attended  with  some  inflammatory  induration,  and  hence  may  be 
mistaken  for  an  infecting  sore.  This  inflammatory  induration, 
however,  is  diffused,  and  fades  away  into  the  surrounding  parts ; 
whereas  the  induration  of  an  infecting  sore  feels  as  if  a  piece  of 
cartilage  or  parchment  had  been  insei-tod  under  the  skin.  Infecting 
chancres,  though  usually  single,  may  be  multiple  if  several  spots 
are  inoculated  at  the  same  time,  all  then  appearing  at  the  same 
stage  of  development;  but  when  a  primary  chancre  has  once 
declared  itself,  showing  that  the  system  is  impregnated  with  the 
poison,  other  chancres  can  no  longer  be  produced  by  inoculation  in 
the  same  patient.  The  duration  of  a  primary  chancre  varies.  It 
usually  disappears  quickly  under  the  influence  of  mercury,  but  if 
untreated  may  last  for  many  months.  The  lymphatic  glands 
generally  become  enlarged  about  the  same  time  as  the  induration 
of  the  primary  sore,  a  condition  known  as  indurated  bubo.  Thus, 
if  the  chancre  is  on  the  genitals  or  about  the  anus,  the  inguinal 
glands  are  those  affected;  if  on  the  finger,  the  epiti'ochlear  or 
axillary ;  if  on  the  lip,  the  submaxillary.  They  have  a  hard,  shotty 
feel,  remain  distinct  from  each  other,  are  painless,  not  adheroDt  to 
the  skin,  and  do  not,  as  a  rule,  suppurate.  The  indui'ation  is 
commonly  greater  in  the  inguinal  glands  than  in  those  of  other 
situations ;  but,  at  the  same  time,  the  enlargement  is  not  so 
marked.  The  induration  may  subsequently  affect  all  the  glands  of 
the  body,  especially  the  posterior  chain  in  the  neck.  If  the  chancre 
is  irritated  or  inoculated  with  pus  from  a  soft  chancre,  or  a  soft 
chancre  has  formed  simultaneously,  then  a  8U])puratiiu/  haht  may 
occur. 

Secondaby  syphilis. — ^The  secondary  symptoms  consist  of 
certain  affections  of  the  skin  and  mucous  membranes,  general 
enlargement  of  the  lymphatic  glands,  and  more  rarely  of  inflam- 
mation of  such  deeper  structures  as  the  iris  and  })erio8teum.  They 
generally  set  in  from  six  weeks  to  three  months  after  the  appearance 
of  the  primary  sore.  They  may  assume  a  very  severe  or  a  very 
mild  form,  or  they  may  not  occur  at  all,  or  may  be  so  slight  as  to 
be  overlooked. 

The  skin  eruptions  may  take  various  forms.  The  earliest  to 
appear  is  usually  a  roseolmis  rash  over  the  chest  and  abdomen.  It 
is  generally  accompanied  by  a  congested  condition  of  the  mucous 
membrane  of  the  fauces,  giving  rise  to  a  slight  sore-throat.  This 
rash  is  produced  merely  by  local  congestion,  and  hence  fades  on 
pressure  and  usually  disappears  in  a  short  time.  But  should  the 
congestion  continue,  some  infiltration  of  the  skin  may  occur,  and 
the  epithelium  take  on  increased  growth,  and  be  thrown  off  in  th^ 
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form  of  scales,  the  eruptdnn  being  then  known  as  a  acaly  eyphilide 
or  paoriaais.  Should  further  infiltration  occur,  &pnpuliir  eyphilide, 
or  Urkeii,  may  be  produced;  or  if  tbe  proceM  is  more  acute,  serum 
may  be  exuded,  and  raise  the  cuticle  in  the  form  of  small  Tesidos, 
or  oven  of  large  blebs,  conditiona  which  are  Spoken  of  aa  a  vesiadar 
eyphilide  or  rrztma,  and  as  a  bailout  ayphilide  or  pemphigus  reepeo- 
tively.  Both,  however,  are  rare,  and  the  latter  seldom  occurs, 
except  in  congeuitol  syphilis.  Still  later,  especiaUy  vbcie  the 
patient  is  debilitated,  the  vesicles  may  be  converted  into  pustules 
(puiliihr  typhilide),  wbile  the  pustules  again  may  dry  into  scabs, 
which  fall  off,  leaving  no  scar  beneath  Uyjikilitic  tdhipoa) ;  or  if 
the  patient  in  cachectic,  or  his  constitution  broken  down,  ulceration 
may  ensue  beneath  the  scabs  (rupi'a).  The  appearance  presented  by 
rupia  is  peculiar.  As  the  ulceration  proceeds  in  depth  and  extent, 
larger  and  larger  scabs  are  successively  formed  beneath  those  above 
which  are  thus  pushed  forward,  giving  the  moss  the  appearanoe  of 
a  limpet-shell.  Each  rupial  spot  is  aurrounded  by  a  dusky-red 
areola,  and  on  the  separation  of  the  scab,  a  foul  circular  ulcer  is 
left,  which,  on  healing,  leaves  a  permanent  scar.  Bupia  by  some 
is  regarded  as  an  early  tertiary,  by  others  as  a  lat«  secondary,  affec- 
tion. With  the  exception  of  rupia  the  eruptions  in  Byphilia  resemble 
those  due  to  non-syphilitic  causes.  They  arc,  however,  all  modified 
by  their  coppery  or  niw  ham  colour,  by  more  or  less  surrounding 
pigmontati<in,  by  their  symmetrical  arrangement,  by  the  circular  or 
crescontic  shape  of  the  patches,  by  the  absence  of  itehing,  by  tha 
absence  of  the  large  silvery  scales  seen  in  ordinary  psoriasis,  by 
their  predilection  tor  certaiu  situations,  i.e.,  the  chest  and  abdomen, 
the  space  between  the  shoulders,  the  back  of  tbe  neck,  the  forehead, 
especially  about  the  roots  of  the  hair,  the  palms  and  soles,  and  the 
flexor  aa])oct  of  the  limbs;  and  lastly,  by  their  polymorphism,  i.e., 
their  mixed  character,  the  eruption  being  hero  jjapular.  here  scaly, 
here  pustular,  &<:.  Li  situations  where  the  parts  are  moist,  as  about 
tlio  mouth,  anus,  and  scrotal  folds,  the  papilltu  become  succulent 
and  the  ojiitholium  soildi;n.  forming  ciniiyliiinafn.  Where  such 
occur  between  the  toes,  ulceration  may  ensue  (rliiigailea) ;  but  this 
condition  is  not  common,  except  as  the  result  of  uucleonliness. 
daii'li/liimiitn  appear  as  low.  soft,  flattened,  sesnile  elevations  of  a 
whitish  colour,  with  a  smooth  Hurfaco,  covered  by  a  moist  secretion, 
and  often  of  considerable  sizo.  They  are  intensely  contagious,  and 
when  occurring  where  two  skin  surfaces  arc  in  contact,  aa  about  the 
anus  and  labia,  are  usually  symmetrically  placed  on  either  side. 
The  affections  of  the  miiona  membrane  are  similar  te  those  of  the 
skill,  and  are  alxo  usually  Hymmetrical.  At  first,  they  consist 
of  mere  congestions,  biter  of  infiltrations  with  overgrowth  and 
soddeniug  of  the  epithelium  {munnie  tiilierdeg],  and  subsequently 
of  superficial  ulcerations  from  the  breaking  down  of  the  infilti^ting 
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inAammatory  exudatjon.  Uucous  tuborcles  are  especially  common 
about  the  palate  and  fauces.  Bide  of  tlie  tongiie,  lips,  and  cheeks,  and 
appear  aa  aUghtly  elevated  whitish -looking  patches,  giving  the  part 
somewhat  the  appearance  of  having  been  rubbed  over  witli  nitmte 
of  silver.  The  ulcers,  which  occur  in  similar  situations,  particularly 
about  the  tonsilu  and  comers  of  the  mouth,  are  usually  of  a  cres- 
c«Dtic  shape,  with  ahurp'Cut  edges,  and  are  quito  euperilciul. 
Similar  mucous  patches  and  ulcers  may  occur  in  the  larj'nx  or  about 
the  anus  or  in  the  rectum. 

During  the  later  secondary  stages,  besides  the  supei-ficial  eruptions 
and  ulcerations  which  may  stilt  be  present,  the  deeper  structures 
may  become  involved.  Amongst  these  may  be  mentioned  the 
iris,  periosteum,  bones,  joints,  ear,  and  testicle.  The  lymphatic 
glands,  not  only  those  nearest  te  the  primary  sore,  but  over  all  the 
body,  become  affectod,  the  posterior  cervical  more  particularly  so. 
This  condition  is  of  service  in  diagnosis  ;  but  as  it  gives  rise  to  no 
symptom,  it  is  generally  overlooked  by  the  patient.  Syphilitic  iritia 
ie  especially  characterized  by  the  presence  of  nodules  of  lymph  on 
the  iris,  tiie  effusion  into  the  anterior  chambor,  the  comparatively 
small  amount  of  pain,  and  its  amenability  to  mercurial  b'eatment. 
But  the  irregular  pupil,  discoloured  iiis,  circumcorneal  zono  of 
congestion,  photophobia,  and  patehos  of  pigment  on  the  lens,  are 
also  present  as  in  other  forms  of  iritis.  The  perivililia  seldom 
gives  rise  to  the  distinct  nodes  so  common  iu  the  tertiary-  stnge ; 
otherwise  the  symptoms  are  similar.  The  joint-nffertiime  are 
like  those  in  rheumatism,  and  exhibit  nothing  very  characteristic. 
Bpiiiidymitii  and  orrkitis  are  occaaionall3-  observed,  and  are  then 
generally  symmetrical,  thus  diSoring  from  the  gummatous  nffcc 
tions  of  the  testicle  in  the  tertiary  stage. 

The  general  health  usually  suffers,  the  hair  becomes  thin  {eyiihilitii- 
aloptcia),  and  the  patient  aiisomic.  At  times  severe  cachexia  ensues, 
attended  by  much  wasting  and  prostration. 

Tertiabt  STPHrLiB.— The  symptoms  of  the  tertiary  stage  com- 
monly occur  after  a  period  of  apparent  citte,  sometimes  within  a 
few  months  after  the  cessation  of  the  secondary  symptoms,  at  other 
times  not  till  after  many  years.  Occasionally,  however,  they  may 
be  manifested  within  a  few  months  of  the  primary  sore,  i.e.,  during 
the  period  usually  asngntd  to  the  secondary  stage.  Moreover-, 
between  the  termination  of  the  secondary  and  the  onset  ot  the 
tertiary,  certain  skin  eruptions,  enlargements  of  the  tcatielo, 
choroiditis,  inflammations  and  ulcerations  of  the  tongue,  and 
psoriasis  of  the  palms  may  occur,  and  have  been  spoken  of  as 
"reminders."  They  are  by  some  regarded  as  constituting  an 
intermediary  stage.  The  tertiary  affections  proper  aro  ot  a  more 
serious  nature  than  the  secondary,  and  show  no  tendency  to  spon- 
tuwoiu  cvre.    They  depend  vpon  chronic  inflammationB  \a  ^oxinuk 
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tinaues  and  oigaaa  lending  to  the  tonuution  of  t?i^Q*i)'ition -tissue 
(j/iiiniii<ila),  11)8  giuumata  may  undergo  casontion  and  breakdown, 
produdug  when  xituatod  in  the  subcutaneous  aud  submucous  tJBSue 
ohnract«ristic  ulcers :  or  ther  may  continue  (or  indefinite  periode, 
or  be  slowly  absorbed  under  appropiiote  treatment,  leaTinj;  libroid 
thickenings  and  stirrings  in  the  capsulex  aud  substanco  of  th« 
affected  orgiuie.  These  gtunmata  vary  in  eixe  from  a  pea  to  a 
walnut,  and  are  intimately  blended  wiUi  the  snn-oundin^  tiwues. 
They  consist,  roughly,  of  thrt«  /iiries :  in  the  central,  tlie  celU  OM 
breaking  down  and  undergoing  (attj-  change  ;  in  the  next  xoao  tho 
cells  are  contained  i:i  a  fibrillated  matrix ;  in  the  outer  rou« 
Dumerous  vessels  ramify  among  tho  cells.  The  breaking  down  of 
the  central  portion  :s  attributed  to  changes  in  the  vessels  causing 
a  diminution  of  their  calibre  or  complete  throuibosis,  whereby  the 
blood-supply  of  the  central  y.imo  is  cut  off  and  degeneration  conse- 
quently ensues.  Amongst  the  most  common  of  the  t^rtioiy  leaiima 
may  bo  mentioned—],  chronic  gummatuus  inflammation  of  tha 
periosteum  and  bones,  leading  to  the  formation  of  nodes,  curies,  or 
necrosis,  and  giving  rise,  as  wheu  attacking  tho  bones  of  the  soae, 
to  horrible  d^ormity  :  2,  gummatous  infiltration  of  the  skin  and 
muoous  membrant- (IrWirrf n/nr  iiiphilide)  terminating  in  Ger))i^ous 
uloeratinn  ;  3.  gummatous  iwellings  in  the  HubcututiDoua  and  sub- 
mucous tissue,  which  may  break  down,  forming  deep  ulcers  the 
oicntrizAtion  of  which  causes  severe  contractions,  an  for  instaiine 
those  seen  in  stricture  of  tho  pharynx,  glottia,  and  rectum;  4, 
gunimata  in  the  muscles;  5.  gumninta  in  the  tongun,  prwludng 
scarring  and  ulcerii  apt  lo  lormioate  in  epithelioma;  6,  uflectiEtliB 
of  the  nervous  system  leading  to  paralysis ;  7,  aSeotiona  of  tlio 
ai1«riee  leading  to  embolism  or  anoutjam ;  and  8,  gummntu,  followed 
by  contraction  and  fibroid  changes  tn  the  liver,  lungs  and  other 
viscera.  The  various  tei-tiary  lesions  will  be  further  described 
under  I.lisenses  of  the  special  Tissues  and  Organ* ;  for  those  aflootiiig 
the  lungs,  liver,  kidneys,  and  nervous  system,  a  work  on  Medicine 
Inust  be  oonsulted.  Uero  it  must  sufBce  lo  say  thai  the  tertiary 
louons  aie  usually  asymmetrical ;  that  they  are  not,  as  a  rula, 
innlngious;  that  they  are  chronic  in  their  counic;  and  tbat  they 
oft«n  prove  fatal  by  affecting  important  organs,  as  thi>  1niig»  or 
braiu,  or  by  causing  amstriction  of  a  passage,  as  the  larynx  or 
reotiuii. 

Thu  trentnunt  uf  syphilis  necessarily  varies  according  to  the 
onnstitutjuiial  cunditiun  <if  the  patient  and  the  stage  of  thu  diaeaas. 
The  primary  mrt  rr^iuirw  no  othor  hmii  treatment  than  tho  appli- 
cation of  iodoform  or  hlack-waab  aud  pratection  from  irritatian.  ' 
8omn,  however,  still  advocate  its  deeti-uction  by  caustics  or  complete 
•xdMion,  and  (urthi^r  rticuinm<-iid  removal  at  the  taxw^  time  of  tlw 
li«ar<«t  itidiimtcd  glands.    The  majurity  of  Hurgeons  hiive  n-gahled 
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such  treatment  as  useless,  believing  that  the  induration  of  the 
primary  sore  is  merely  an  indication  that  the  disease  is  ali-oady 
established  in  the  constitution.  Moreover,  excision  has  repeatedly 
failed  to  prevent  the  occun*ence  of  secondary  symptoms.  At  the 
International  Medical  Congress  at  Berlin,  however,  the  consensus 
of  opinion  was  in  favour  of  the  possibility  of  aborting  the  disease 
by  an  early  excision.  ConstituiiinuiUy^  mercury  in  some  form  is 
by  the  majority  of  surgeons  thought  to  be  necessarj'  in  all  cases. 
It  must,  however,  be  given  with  caution  to  strumous  and  tuber- 
culous subjects,  and  to  persons  whose  constitution  is  impaired  by 
dissipation,  alcohol,  or  bad  living.  It  should  be  withheld  in  chronic 
Bright*s  disease;  nor  should  it  be  forgotten  that  some  patients 
exhibit  a  peculiar  idiosyncrasy,  in  that  they  are  violently  salivated 
by  a  grain  or  two  of  the  drug.  Mercury  may  be  given — 1,  by  the 
mouth ;  2,  by  inunction ;  3,  by  fumigation ;  4,  by  subcutaneous 
injection;  and  5,  by  inti*a-venous  injection.  It  is,  as  a  rule, 
perhaps,  best  given  by  the  mouth,  either  in  the  form  of  a  pill  or 
mixture.  As  a  pill,  the  green  iodide  in  doses*  of  gr.  ^  to  gi*s.  2, 
combined  with  gr.  J  to  gr.  )  of  opium  to  prevent  purging,  may  be 
given  two  or  three  times  a  day,  or  the  mercury  and  chalk  powder  in 
doses  of  from  grs.  2  to  grs.  3,  or  calomel  or  blue-pill  may  be  substituted 
for  it.  As  a  mixture,  the  perchloride  in  doses  of  gr.  ^^2  to  gr.  Jp  com- 
bined with  ammonia,  is  very  useful.  The  green  iodide  possesses  an 
advantage,  in  that  the  iodine  prevents  an  accumulation  of  mercury 
in  the  system.  Tannate  of  mercurj'  is  highly  recommended  by  some 
surgeons,  since,  being  unaffected  by  dilute  acids,  it  passes  through 
the  stomach  without  change,  but  on  reaching  the  duodenum  is 
reduced  by  the  alkaline  secretions  to  its  metallic  state,  the  globules 
being  so  minute  that  they  are  believed  to  be  capable  of  absorjition 
by  the  villi.  Hence  it  is  less  liable  than  other  preparationa»to  set 
up  gastro-enteritis  and  diarrhoea,  and  having  no  cumulative  pro- 
perties there  is  less  fear  of  salivation.  It  is  rapidly  absorbed  and 
as  quickly  eliminated  by  the  urine.  The  drug,  moreover,  is  stable. 
It  ^ould  be  given  in  the  form  of  a  pill  in  doses  of  gr.  1*.  Where 
mercmy  given  by  the  mouth  causes  much  irritation  of  tlio  ImjwoIs, 
it  may  be  used  in  the  form  of  an  inunction,  half  a  draiihm  to  one 
drachm  of  mercurial  ointment  being  rubbed  into  the  inner  part 
of  the  thigh  or  the  axilla  night  and  morning,  the  parts  being 
thoroughly  washed  every  day  to  prevent  the  ointment  accumulating 
in  the  sweat-ducts,  &c.  This  is  a  rapid  way  of  bringing  the  patient 
under  the  influence  of  the  drug,  as  is  also  fumigation  with  calomel 
or  other  preparation  of  mercuiy,  though  this  latter  method  may  be 
followed  by  violent  salivation.  Subcutaneous  injection  appears  to 
possess  no  special  advantages  over  the  other  methods  except  jwr- 
haps  in  obstinate  teitiarj'  nerve  lesions,  and  is  apt  to  cause  sores 
or  abscesses  at  the  point  of  puncture.   .The  prepai-ations  commonly 
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injected  are  the  perchloride,  gr.  |  to  J,  the  salicylate,  gr.  1}.  Wh( 
injected  with  liquid  paraffin  as  the  vehicle  signs  of  pnlmona] 
embolism  have  been  observed.  The  effects  of  the  mercury  shouJ 
be  judged  by  its  action  on  the  primary  sore  and  secondary  affection 
Under  its  influence  the  indiu^ation  of  the  sore  rapidly  disappear 
and  the  rash  fades.  It  should  never  be  pushed  beyond  causing 
slight  soreness  of  the  gums,  the  formation  of  a  red  line  on  their  fn 
margin,  and  tenderness  on  biting.  Should  salivation  occur,  tl 
mercuiy  should  be  immediately  stopped,  a  gentle  purgative  give: 
the  mouth  rinsed  with  a  gargle  of  chlorate  of  potash,  and  ire 
taken  internally.  The  merciuy  should  also  be  intermitted  for 
few  weeks  or  so  at  a  time  if  symptoms  of  depression  come  o: 
During  the  mercurial  course  the  patient  should  avoid  chills  ai 
abstain  from  alcohol,  fresh  fruit,  and  food  liable  to  disturb  tl 
digestion  and  set  up  diarrhooa.  The  mercurial  course  may  wii 
advantage  be  continued  for  a  year  or  more^^and  on  its  terminatic 
iron,  tonics,  and  cod-liver  oil  should  be  given,  whilst  change 
air  and  the  baths  of  Aix-la-Chapelle  or  Harrogate  will  be  foui 
beneficial.  If  mercury  cannot  be  taken  or  is  contra-indicate 
iodide  of  potassium  with  a  tonic  treatment  may  be  tried.  ( 
the  effects  of  injection  with  serum  taken  from  immune  anima 
rendered  further  immune  by  the  introduction  of  blood  from  patien 
with  secondary  sjT)hili8,  it  is  too  early  to  speak  with  any  certain t 
So  far  the  treatment  does  not  appear  to  equal  that  with  mercur 
During  the  secondary  stages  morcuiy  should  still  be  continue 
internally.  Locally,  condylomata  are  best  treated  by  dustii 
them  with  equal  parts  of  calomel  and  oxide  of  zinc,  \mder  whi< 
they  drj'  up  very  rapidly.  Mucous  tubercles  about  the  fauces  mi 
be  gargled  with  black -wash ;  superficial  cracks  and  ulcers  on  t] 
lips,  tongue,  &c.,  maj^  be  touched  with  a  strong  solution  of  nitra 
of  Bilvor,  or  a  lotion  of  bicyanide  of  mercury  or  chromic  aci 
Iritis  should  be  energetically  treated  by  mercury,  or  if  this 
ab'eady  being  given,  the  dose  should  be  increased,  whilst  local 
atropine  should  be  dropped  in  the  eye,  and  if  there  is  much  pa 
and  the  congestion  is  acute,  leeches  or  blisters  should  be  applied 
the  temple.  In  the  tertiary  stmjes  iodide  of  potiissium  has  the  mc 
marke<l  effect.  It  may  often  be  advantageously  combined  wi 
ammonia,  quinine,  iron,  or  cod-liver  oil,  or  even  with  small  dos 
of  mercury  if  the  affection  proves  intractable.  If  badly  tolerat 
kola  chocolate  may  be  given  with  it,  or  iodide  of  sodium  or  ainm 
nium  substituted  for  it.  In  tertiary  nerve  lesions  intramuscul 
injections  of  perchloride  of  mercury  (gr.  J)  or  of  salicylate 
mercury  (gr.  IJ)  are  strongly  recommended.  The  injections  a 
usually  made  once  a  week  or  oftcner  in  the  gluteal  region,  t 
syringe  being  passed  deeply  into  the  underlying  muscle, 
intractable  cerebi*al  syphilis,  whore  there  is  great  pain  or  a  vital  pi 
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is  involved,  intra-venous  and  para-venous  injections  of  mercury 
have  been  attended  with  brilliant  results.  A  ligature  is  applied 
above  the  vein  selected,  usually  one  at  the  bend  of  the  elbow, 
the  needle  thrust  into  the  vein,  the  ligature  loosened,  the  syringe 
attached,  and  one  gramme  to  four  grammes  of  a  1  per  cent,  solu- 
tion of  perchloride  or  cyanide  of  mercury  injected.  The  strictest 
antiseptic  precautions  ^ould  be  observed.  The  chief  advantage 
claimed  for  this  method  is  that  it  succeeds  after  all  other  methods 
have  failed.  In  the  para-venous  method  the  mercuric  solution  is 
injected  in  the  neighbourhood  of  the  vein,  into  which  it  is  said  to 
pass  by  endosmosis. 

The  treatment  of  tertiary  syphilis  will  be  referred  to  more  in 
detail  under  the  Diseases  of  Tissues  and  Organs. 

Should  phagedaena  occur,  it  must  bo  energetically  treated  by 
the  continuous  hot  bath,  or  by  the  destruction  of  the  ulcer  with 
fuming  nitric  acid  or  acid  nitrate  of  mercury. 

Ck)NOENiTAL  OR  INHERITED  SYPHILIS  is  syphilis  transmitted  to 
the  offspring  by  one  or  both  of  the  parents,  and  must  be  distin- 
guished from  syphilif^  contracted  by  the  infant  coming  in  contact 
with  a  cfaaiicre  on^the  genitals  during  birth,  which  would  be  a  case 
of  acquired  syphilis.  Cause. — ^The  poison  is  transmitted  through 
the  spermatic  fluid  of  the  father  or  the  ovum  of  the  mother,  and 
not  by  direct  inoculation  and  the  formation  of  a  primary  chancre 
as  in  the  acquired  form.  Symptoms, — The  child  is  usually  bom 
healthy,  and  though  the  virus  is  present  in  the  system,  the  disease 
does  not  manifest  itself  as  a  rule  till  the  fourth  to  the  sixth  week. 
In  rare  instances,  however,  infants  are  bom  with  well-marked 
signs  of  syphilis;  and  at  times  the  affection  does  not  show  itself 
till  much  later  in  life.  But  in  the  latter  case  the  symptoms  are 
those  of  the  tertiary  stage,  not  those  of  the  secondary'  stage 
delayed.  The  symptoms  in  a  typical  case  usuall}'  set  in  with  a 
chronic  catarrh  of  the  nasal  mucous  membrane,  poj)ularly  known 
as  the  »nuffle$y  followed  by  a  rash  on  certain  parts  of  the  body  and 
mucous  tubercles  and  superficial  ulcerations  about  the  mouth  and 
anus.  The  catarrh  may  simulate  merely  a  cold  in  the  head,  or 
be  attended  ^\nth  a  muco-purulent  discharge,  and  cause  obstruc- 
tion to  respiration  and  difficulty  in  sucking.  The  eruption .  like 
that  of  the  secondary  stages  of  acquired  sj^hilis,  is  symmetrical, 
and  of  the  same  peculiar  coppery  or  raw  ham  colour.  It  is  most 
common  about  the  nates  and  genitals,  where  it  is  usually  erythe- 
matous in  character,  and  on  the  palms  of  the  hands  and  soles  of  the 
^^,  where  it  is  commonly  squamoua.  But  it  may  be  papular  and 
at  times  bullous  or  pustular.  A  well-marked  mucous  tubercle  or 
condyloma  about  the  anus  is  pathognomonic  of  the  disease.  These 
symptoms  are  frequently,  though  not  invariably,  accompanied  by 
antemiajuid  ^gfitiag,  the  child  looks  shrivelled  and  old,  the  skin 
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earthy  and  dry,  whilst  the  hair  may  fall  oS,  and  the  nails,  iris, 

periost«uin,  and  bonaa  may  be  afTected  aa  in  the  acquired  form.  At 
this  period  death  ia  far  from  uncommon.  Usually,  however,  and 
eepetially  under  a  jnercurial  couree,  the  symptoms  gradually  subside, 
and  by  Uie  end  of  tha  first  year  disappear  altogether  and  no  further 
manifestation  of  the  disease  may  occur  throughout  life.  Bat 
frequently  after  several  years  of  immunity  certain  tertiary  affections 
show  themselves,  the  chief  of  these  being  interstitial  keratitis, 
periostitis,  and  osteitis,  followed  by  necrosis,  disease  of  the  ear  often 
ending  in  total  deafness  ulceration  about  the  palate  chrooio  syno- 
vitis of  one  or  II  re  of  the  joii  te  and  the  formation  of  gummata 
in  the  viscera  test  cle  &c  Alung  with  these  certa  n  unportant 
diagnost  c  svmptoms  the  result  of  the  former  secondary  lesions, 
may  be  present  vu      la  depressed  and  widened  condition  of  tha 


bridge  of  the  nose,  due  to  the  influence  of  the  nasal  catarrh  upon 
development  of  the  nasal  bones  and  septum ;  2,  radiating  scars 
about  the  angle  of  the  mouth,  the  result  of  the  cicatrisation  of  the 
tonner  ulcers  (/lutcliiiiairii'i  linee) ;  3,  a  peculiar  conformation  of  the 
skull,  tlie  renult  of  the  previous  bone-lesion,  consisting  chiefly  in 
a  tuiTow  al)OTe  the  eyebrows,  a  square  forehead,  and  prominent 
frontal  eminences:  nnd  4,  a  chiiracteristic  appearance  of  the  per- 
manent central  incisor  t«eth,  consequent  upon  tho  action  of  tlie 
stomatitis  upon  them  while  yet  soft  and  uncut.  The  distinctive 
sign  of  syphilis  in  these  teeth  is  a  slight  crcscentic  not^d)  in  the 
biting  eilge  {Pig.  9).  They  are  also  generally  dwarfed,  especially 
in  width,  their  angles  are  rounded  off,  and  their  sides  convex  in 
outline  (ii^igul  livtii).  These  appearances  must  be  distinguished 
fnmi  those  due  to  the  action  of  mercurial  stomutitis,  the  teeth 
BO  affected  showing  horizonal  markings,  rir  honeycomb -like  exca- 
vations in  the  enamel  (coinpiire  l''igs.  il  and  10). 

The  bone-leHiens  of  congenital  Bj-philis  wore  until  recently  over- 
lookeil,  or  confounded  with  those  of  rickets,  which  they  much 
resemble.  Two  forms  aro  described,  tho  nstenplii/tir  and  the  iitrophir. 
Jattieo*lfoplii/lk  the  cranial  bonce  present  locali/.od  and  aj-mmebical 
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thickenings  {Parrot^a  nodes)  in  the  region  of  the  frontal  and  parietal 
eminences  {the  nati/orm  or  hot-cross -bun-like  skull),  and  the  long 
bones  subperiosteal  enlargements.  In  the  atrophic  the  cranial 
bones,  especially  in  the  occipital  region,  are  thinned  or  locally 
absorbed,  so  that  the  brain  is  only  covered  at  these  spots  by  a 
thin  membrane  {osteoporosis^  craniotahes),  and  the  long  bones  are 
enlarged  at  their  epiphyses  by  the  production  of  ill- formed  bono 
and  the  absorption  of  the  normal  bone.  These  lesions  are  usually 
transitory,  and  generally  give  rise  to  little  inconvenience ;  but  at 
times  separation  of  the  epiphysis  may  occur,  with  inflammation  of 
tiie  neighbouring  joint ;  and  when  several  bones  are  affected,  the 
child  may  be  so  chary  of  movement  on  account  of  the  pain  it  causes 
that  infantile  paralysis  may  be  simulated. 

Treatment, — In  the  early  stages  mercury  generally  acts  like  a 
charm.  It  is  best  administered  as  an  inunction  by  putting  half  a 
drachm  of  blue  ointment  on  the  binder  of  the  child  and  allowing  it 
to  be  thus  rubbed  into  the  skin.  Or  it  may  be  given  in  the  form  of 
mercury  and  chalk  in  doses  of  from  half  to  one  grain,  but  is  then 
apt  to  cause  diarrhcoa.  Mercury,  however,  should  be  given  with 
caution  if  there  is  much  marasmus,  and  discontinued  as  soon  as  the 
symptoms  have  cleared  up,  lest  mercurial  stomatitis  be  induced  and 
the  permanent  teeth  suffer  in  consequence  (Fig.  10).  The  child 
should  be  well  and  carefully  fed  during  the  mercurial  course,  and 
small  doses  of  cod-liver  oil  may  often  be  taken  with  advantage.  If 
the  mother  is  unable  to  suckle  the  infant  it  must  be  brought  up  by 
hand,  not  by  a  wet  nurse,  for  fear  of  her  nipple  becoming  affected 
with  a  primary  chancre,  a  danger  the  mother  herself  docs  not  run, 
even  although  she  has  exhibited  no  signs  of  syphilis.  This  inability 
of  an  infant  with  inherited  syphilis  to  infect  its  mother  (known  as 
Colles*  Inw)  was  formerly  thought  to  be  a  proof  that  the  mother  had 
suffered  from  syphilis  whilst  the  foot  us  was  in  utero.  In  some 
instances  this  has  no  doubt  been  the  case.  But  in  other  instiinces 
she  has  shown  no  sign  of  syphilis  during  gestation,  and  there  has 
been  reliable  evidence  that  she  had  not  had  the  disease  previously. 
The  explanation  offered  by  the  followers  of  M.  Pasteur  in  that  the 
syphilis  of  the  foetus  has  protected  the  mother. 

In  the  later  stages  of  congenital  syphilis,  as  in  those  of  the 
acquired  form,  iodide  of  potassium  is  indicated,  and  may  frequently 
be  advantageously  combined  with  small  doses  of  mercury,  where  the 
later  lesions,  as  is  too  often  the  case,  prove  intractable.  Lastly, 
should  syphilis  be  suspected  in  either  of  the  parents  during  the 
period  of  gestation,  mercury  should  be  administered  to  the  mother ; 
whilst  a  caution  should  be  given  to  both  parents  after  the  birth  of  a 
syphilitic  infant  for  the  sake  of  any  futui*e  offspring. 
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IL£MOPHILIA. 

ILXMOPHILIA,  or  the  haemorrhagic  diathesis,  is  a  condition  in 
which  bleeding  is  prone  to  occur  spontaneously  or  on  the  slightest 
provocation,  and  is  very  difficult  to  arrest.  The  cause  is  unknown. 
The  affection,  however,  appears  to  be  hereditary ;  it  often  occurs  in 
members  of  the  same  family,  and  nearly  always  in  the  males, 
although  it  is  almost  invariably  transmitted  through  the  female 
line.  The  pathology  of  the  disease  is  obscure,  but  the  arteries  have 
been  found  thin,  the  left  ventricle  hypertrophied,  and  the  different 
forms  of  leucocytes  in  the  blood  relatively  altei*ed  in  number.  The 
bleeding  may  be  started  by  the  most  trifling  injury,  such  as  a  mere 
scratch  of  the  finger,  the  extraction  of  a  tooth,  or  a  bite  of  the  lip 
or  tongue.  Or  it  may  occur  spontaneously,  when  it  is  sometimes 
preceded  by  flushings  of  the  face  and  throbbing  of  the  arteries,  and 
then  commonly  takes  the  form  of  epistaxis,  or  of  extravasations 
beneath  the  skin,  or  of  bleeding  from  the  gums  or  intestines,  or  of 
effusion  into  a  joint.  When  the  result  of  a  traumatism,  the  blood, 
except  a  large  artery  is  wounded,  oozes  from  the  injured  surface  in  a 
steady,  continuous,  and  uncontrollable  stream.  The  bleeding  may 
last  for  weeks  and  then  cease  spontaneously,  leaving  the  patient  in 
an  ansemic  condition,  from  which,  however,  he  may  speedily 
recover ;  or  it  may  terminate  fatally.  Successive  attacks  are  common 
at  varying  intervals,  and  to  one  of  these  the  patient  generally 
succumbs.  Should,  however,  he  survive  the  period  of  puberty, 
there  is  a  fair  chance  of  the  tendency  to  bleed  decreasing  with 
advancing  years.  The  treutment  consists  in  placing  the  patient  at 
perfect  rest  in  the  recumbent  position,  and  in  applying  a  graduated 
compress,  or  tampon  of  perchloride  of  iron,  and  in  elevating  the  'psat 
when  the  bleeding  comes  from  a  limb.  Ligature,  the  actual  and 
galvanic  cautery'  and  acupressure  only  do  harm  by  increasing  the 
size  of  the  wound;  and  cold,  in  the  fonn  of  ice,  is  of  doubtful 
benefit.  \Vhen  the  blood  comes  from  a  tooth-socket  a  plug  of 
perchloride  of  iron  may  be  applied.  Internally,  such  drugs  as 
ergotin,  acetate  of  lead,  gallic  acid,  and  sclerotic  acid,  are  recom- 
mended, but  do  not  appear  to  have  much  power  in  controlling  the 
bleeding.  Calciimi  chloride  (grs.  10  to  15)  has  been  recommended 
internally,  and  as  a  local  styptic,  a  solution  of  fibrin  ferment  to 
which  calcium  chloride  has  been  added  (see  Styptics,  p.  117). 
Wright  has  found  that  the  internal  use  of  chloride  of  calcium  in  a 
C418C  of  hitMuophilia  reduced  the  coagulation- time  from  ten  to  five 
seconds. 

TUMGUllS. 

A  TUMOUR,  as  generally  understood,  is  a  swelling  not  depending 
upon  inflammation  or  mere  hypertrophy  of  pre-existing  tissue,  and 


TUM0UB8.  63 

showing  no  tendency  to  undergo  spontaneous  oure  or  to  yield  to  the 
action  of  medicines.  In  structure  a  tumour  consists  of  elements 
resembling  those  of  the  normal  tissues  of  the  body  either  in  the 
mature  or  in  the  immature  state.  Thus  a  tumour  may  be  composed 
of  bone,  cartilage,  fat,  &c. ;  or  of  cells  like  those  constituting  the 
epithelium ;  or  of  elements  indistinguishable  from  the  rudimentary 
tissues  found  in  the  embryo.  A  tumour  may  resemble  and  continue 
to  grow  in  the  tissue  in  which  it  originates,  merely  displaciny  the 
surrounding  tissues,  as  for  example,  a  fatty  tumour  growing  in  the 
subcutaneous  fat.  It  is  then  called  homologous*  Or  a  tumour  may 
originate  in  one  tissue,  and  retaining  the  type  of  that  tissue,  invade 
and  replace  another,  as  an  epithelioma  infiltrating  connective  tissue, 
muscle,  or  bone ;  it  is  then  spoken  of  as  heterologous.  Homologous 
tumours  have  generally  the  sti*uctiu:e  of  the  mature  tissues  of  the 
body,  as  fibrous  tissue,  fat,  bone,  &c.y  and  are  usually  innocent. 
Heterologous  tumours,  on  the  other  hand,  often  consist  of  cells  like 
those  of  a  rapidly  growing  tissue,  and  are  geneiully  malignant.  The 
more  cellular  the  organization  of  a  tumour  the  greater,  as  a  rule, 
is  its  malignancy,  although,  as  pointed  out  by  Mr.  Butlin,  '  tumours 
of  similar  structure  differ  widely  in  their  power  of  mischief  according 
to  the  part  of  the  body  in  which  they  originate.' 

Development, — ^All  tumours  are  believed  to  arise  by  the  multi- 
plication of  pre-existing  cells,  and  to  retain  throughout  their 
growth  the  type  of  the  call  from  which  they  spring ;  hence  they 
are  spoken  of  as  connective-tissue  or  as  epithelial  gi'owths,  accord- 
ing as  they  originate  in  the  connective  tissue  or  in  the  epithelium. 
Tiunours  arising  in  the  connective  tissue  may  at  first  consist 
entirely  of  small  round  cells,  with  a  scanty  amount  of  intercellular 
substance ;  that  is,  they  resemble  young  connective  tissue.  'I  hey 
may  retain  this  structure  throughout  their  course  [sarcoma) ^ 
or  they  may  become  more  highly  developed  and  assume  the 
structure  of  the  more  specialized  connective  tissues.  Thus,  tibri- 
fication  may  occur  and  the  tumour  take  the  form  of  mature  fibrous 
tissue  {fibroma) ;  or  chondrification  or  ossification  may  ensue,  or 
fat  be  deposited  in  the  cells,  and  the  tumour  become  indistinguish- 
able in  structure  from  normal  cartilage,  bone  or  fat  {enchondroma, 
osteoma,  lipoma).  Tumours  springing  from  epithelium  not  only 
retain  the  character  of  epithelium,  but  likewise  that  of  the  special 
form  of  epitheliimi  from  which  they  are  derived.  Thus  they 
resemble  squamous  epithelium  when  derived  from  the  skin,  sphe- 
roidal epithelium  when  from  a  gland. 

Cause, — Little  is  actually  known  of  the  etiology  of  tumours. 
Some  forms  however,  appear  undoubtedly  to  be  due  to  local  causes y 
such  as — 1,  long-continued  irritation ;  2,  chronic  infiammation ;  and 
3,  injury;  but  whether  these  conditions  are  in  themselves  capable 
of  producing  tumoiu's  unless  the  patient  is  otherwise  in  some 
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unknown  way  predisposed  to  tumour-formation  is  still  perha] 
open  to  question.  The  presence  in  the  completely  developed  tissu 
of  embryonic  remains  which  from  some  unexplained  cause  ha^ 
taken  on  active  growth  later  in  life,  is  also  regarded  by  bgo 
pathologists  as  a  cause.  This  view  is,  however,  imtenable,  so  far 
carcinoma  is  concerned,  since  cancer  always  begins  in  highly  diffe 
entiated  epithelium,  and  never  reverts  to  an  embryonic  undifforei 
tiated  type.  Thus  a  squamous  epithelioma  often  arises  in  the  laryi 
from  epithelium  which,  although  originally  columnar,  through  in 
tation  han  become  squamous.  The  question,  however,  of  greatc 
interest  at  the  present  time  is  that  of  the  infective  nature  of  t] 
cancers.  So  far  no  one  has  succeeded  in  inoculating  the  disea 
from  man  to  animals,  nor  from  animal  to  animal  of  the  same  specif 
except  by  actually  grafting  a  portion  of  the  growth,  and  no  speci 
micro-organisms  of  the  nature  of  a  bacillus  or  micrococcus  ha 
been  discovered  by  cultivation-experiments.  In  the  epithelial  oe! 
of  the  carcinomata,  however,  peculiar  bodies  have  been  found,  ai 
are  believed  by  their  discovorei-s  to  be  of  the  nature  of  protozoa,  ai 
similar  to  the  psorosperms  present  in  the  epithelial  cells  in  cocc; 
diosis,  a  parasitic  disease  of  rabbits.  Whether  these  cancer  bodi 
are  of  the  nature  of  protozoa  as  maintained  by  their  discoverers 
open  to  dispute.  Some  of  them,  at  any  rate,  thus  described  ha 
been  proved  to  be  degenerations  of  the  epithelial  cells  or  degenor 
tions  of  the  nuclei.  The  argiunents  for  and  against  the  view 
the  parasitic  nature  of  cancer  cannot  bo  here  discussed.  Althou| 
it  would  appear  that  no  true  spores  have  as  yet  been  demonstrate 
and  it  has  been  proved  that  c^incer  cannot  be  inoculated,  it 
possible  that  the  parasite,  if  such  exists,  may  need  for  its  fuith 
development,  as  do  the  i)roto/oa  of  some  other  parasitic  diseas< 
special  conditions  outside  the  bfwly  of  its  host.  The  fact  tt 
cancer  is  endemic  in  certnin  localities  seems  to  lend  some  suppc 
to  the  idea  that  it  may  be  of  niiasmo-parasitic  origin.  Mr.  D'Ar 
Power,  who  has  been  doing  excellent  work  on  this  subject,  declai 
himself  an  unbeliever  in  any  of  the  cancer  bodies  which  have  5 
been  discovered,  and  believes  his  experiments  shew  that  they  a 
mercly  the  result  of  chronic  inflammation  ui)on  the  epithelium, 
may  be  siiid  indeed  that  the  protozoal  view  of  cancer  has  now  be 
generally  abandoned.  A  still  more  reci^'nt  view,  which  is  also  like 
to  disapj)ear  soon,  connects  cancer  with  certtiin  yeost-forms. 

Tumours  have  further  been  ascribed  to  such  couatitntional  cau« 
as  iKTcditarj'  predisposition,  the  activity  of  tissue-growth  in  eai 
life,  the  slow  degeneration  of  advancing  age,  and  the  lessen 
resisting  power  of  the  tissues  that  may  be  occasioned  by  su 
depressing  iniluences  as  grief,  anxiety,  or  mental  strain.  Eei 
dence  in  ciirtiiin  localities  is  considennl  bj'^  some  observers  to  Ix 
predisposing  cause  of  some  forms  of  malignant  tumour. 
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Clinical  coMrwf.— Clinically,  tamoim  are  spoken  of  as  innocent 
and  malignant.  I.  InnocetU  iumoursy  as  a  rule,  grow  slowjy,  and 
resemble  the  fully-formed  tissues  of  the  body,  and  usually  those 
amongst  which  they  grow.  They  are  generally  encapsuled,  cir- 
cumscribed, and  freely  moveable,  merely  displacing  the  tissues 
around,  not  infiltrating  them.  They  do  not  involve  the  lymphatic 
glands,  nor  become  di^minated  in  distant  organs;  neither  do  they 
recur  if  completely  removed.  They  may,  however,  attain  a  large 
size  and  destroy  life  by  pressing  upon  a  vital  organ,  or  in  other 
ways  interfering  with  its  functions.  II.  Malignant  tumourSy  on  the 
other  hand,  grow  rapidly,  do  not  resemble  the  fully-formed  tissues 
in  structure,  and  differ  markedly  in  appearance  from  the  tissues  in 
which  they  grow.  They  are  generally  non-encapsuled  and  infiltrate 
and  replace  the  surrotmding  parts,  whether  these  be  muscle,  fat, 
bone,  &c.,  and  in  consequence  become  more  or  less  fixed  and 
adherent.  They  frequently  involve  the  lymphatic  glands,  and 
become  disseminated  through  the  body  by  means  either  of  the 
lymph-  or  blood-sti-eam.  They  usually  reciu:  after  removal,  in  the 
scar,  in  the  corresponding  lymphatic  glands,  or  in  internal  organs, 
and  sooner  or  later  give  rise  to  a  general  cachectic  condition  known 
as  the  cancerous  cachexia.  Death  is  commonly  duo  to  exhaustion 
caused  by  the  IocelI  ulceration,  hsemorrhage  and  pain,  combined 
with  the  mental  distress,  and  the  general  interference  with  nutiition 
induced  by  the  rapid  growth  of  the  tumoiu*  and  its  dissemination 
through  internal  organs. 

Secondary  changes  are  common  in  timiours,  especially  in  those  of 
more  rapid  growtii.  Thus  a  tumour  may  become  inflamed,  or  may 
ulcerate,  or  imdergo  fatty,  mucoid,  colloid,  pigmentary,  or  cal- 
careous degeneration;  or  as  the  result  of  these  changes,  or  of 
haemorrhage  into  its  substance,  cysts,  or,  more  rarely,  circum- 
scribed abscesses,  may  form  in  its  interior ;  or  the  whole  tumour 
may  undergo  necrosis,  and,  in  exceptional  instances,  slough  away. 

Itecurrence  und  dissemination, — Local  recurrence  is  i)robably  the 
result  of  some  of  the  tumour-elements  having  escaped  removal, 
and  may  take  place  in  the  scar,  or  in  the  tissues  iimrie<liately 
around.  Eeproduction  in  the  neighbouring  l}Tnphatic  glands  is 
believed  to  be  due  to  the  tumour-cells  becoming  aiTostcd  in  the 
lymph-sinuses ;  dissemination  in  more  distant  tissues  and  organs 
to  the  tumour- cells  being  carried  by  the  blood-sti'eam  (which  they 
may  enter  either  directly,  or  indirectly  by  the  lymi)h-channels)  to 
these  parts,  where  they  become  lodged,  and  form  starting-points  for 
secondary  growths.  Secondary'  growths,  whether  in  the  glands,  or 
elsewhere,  resemble  in  structure  the  primary  tumour, 

Classifocation, — ^Tumours  are  here  classified  according  to  their 
anatomical  structure.    Thus,  they  may  be  divided  into : — 

I.  ConnectivC'tissue  tumours^  which  are  such  as  spring  from  the 
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connective  tissue.  These  may  be  subdivided  into : — A.  Those  of 
the  type  of  fully-formed  connective  tissue,  i.e.,  fibrous,  fatty, 
cartilaginous,  osseous,  and  mucous  tissue  :  (1)  Fibroma^  (2)  Lipoma, 
(3)  Enchondromay  (4)  Osteoma^  (5)  Myxoinay  and  (6)  Papilloma. 
13.  Those  of  the  tyx)e  of  the  higher  complex  connective  tissues,  i.e., 
muscle,  nerve,  blood-vessels,  lymphatic  vessels,  and  lymphatic 
glands :  (1)  Myoma ,  (2)  Neuroma,  (3)  Angioma,  (4)  Lymphangioma, 
and  (5)  Lymjfhadenoma.  C.  Those  of  the  type  of  young  connective 
tissue :  (1)  Round-celled  sarcoma,  (2)  Spwdle-celled  sarcoma,  (3)  OianU 
celled  or  Myeloid  sarcoma. 

II.  Epithelial  and  glandular  tumours,  which  are  such  as  are  mainly 
composed  of  cells  like  epithelium.  They  are  divided  into : — ^A.  The 
innocent:  (1)  Adenoma;  and  B.  The  malignant:  (1)  Spheroidal- 
called  carcijioma;  («)  Hard  or  Scirrhous  carcinoma;  {h)  Soft  or 
Encephaloid  carcinoma  ;  and  (c)  Colloid  carcinoma.  (2)  Squamotts- 
celled  carcinoma  {epithelioma),  and  (3)  Columnar-celled  or  cylindrical 
carcinoma. 

III.  Teratoma,  a  rare  form  of  tumour,  containing  bone,  hair, 
teeth,  or  fragments  of  the  viscera  of  a  suppressed  foetus. 

I.    CONNECTIVE-TISSUE    TUMOURS. 

A.  Tumours  of  the  type  of  fully -formed  connective  tissues. 

Fibromata  or  fibrous  tumours  consist  of  fibrous  tissue,  which 
may  vary  in  density  from  the  firmness  of  a  tendon  or  ligament  to 
the  soft  consistency  of  the  subcutaneous  tissue.  They  are  quite 
innocent,  grow  slowly,  do  not  return  if  completely  removed,  and 
arc  usually  surrounded  by  a  distinct  capsule. 

Structure. — The  firmer  varieties  (^i^.  11)  consist  of  dense  fibrous 
tissue  intermixed  with  but  few  elastic  fibres  and  connective-tissue 
corpuscles.  The  fibres,  as  a  rule,  are  variously  interlaced  without 
definite  arrangement,  though  in  some  fibromata  they  form  concen- 
tric circles  aroimd  the  blood-vessels.  On  section  they  appear  firm, 
smooth,  and  glistening,  and  of  a  grejnsh-whito  colour.  The  vessels 
uro  usually  small,  thin- walled,  and  not  numerous,  though  certain 
of  the  fibromata  [naao-pharyngeal  poly  pi)  are  very  vascular,  and  are 
permeated  by  largo  cavernous  blood-spaces.  The  «o/Ver  varieties, 
formerly  culled  fibro-cellular  tumours,  consist  of  loose  succulent 
fibrous  tissue,  and  often  contain  largo  and  numerous  blood-vessels. 
On  section  they  appear  yellowish,  glistening,  semi-transparent, 
and  gelatinous,  and  a  serous  fluid  can  be  s({ueezed  out  from  the 
cut  surface. 

Secondary  changes. — Calcification, ulceration, and  mucoid  softening. 

Usual  seats. — Fibromata  may  grow  from  the  connective  tissue 
anywhere,  but  the  harder  forms  are  chiefly  met  with  in  the  peri- 
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OBtemn,  especially  that  of  the  jaws  (fibrout  epulit),  in  the  uteruB, 
where  tbey  are  intermixed  with  unetriped  musclo  {myo-fibrvma), 
in  the  neurilemma  of  nerTaa  (fii(*r  neari'ina),  on  the  termination  of 
nerves  {pain/ul  tubcuUiafoua  lumour),  and  in  the  naso-pharynx  and 
rectnm  {fibrous  polypus).  The  toflrr  forms  grow  luiia  the  Hub- 
cutaneouB  and  aubnmcoua  tisaye.  and  the  intermuscular  aepta,  and 
are  most  frequently  met  with  in  the  scrotum^  bbium,  and  scalp. 
The  loose  textured,  lai^  and  often  pendulous  growtha,  occurring 
in  the  eubcutonoouB  tissue,  and  known  as  wena,  and  the  small, 
oessile,  or  portiaUy-pedunculated  tumours  scattered  over  the  body 
in  the  condition  known  as  moUuicum  fibrutum,  are  varieties  of  soft 
fibromatB. 

The  aigju  and  diagnotU  of  fibromata  vary  according  to  their 
situation,  and  will  be  again  referred  to  under  the  diseases  of  the 


Pio.  11. — FibroDS  tnmonr.     Firm  viriotj.  Fia.  12. — Psttj  tumour 


v&rious  regions  in  which  they  occur.  The  firm  fibromata  are 
usually  oval  or  globular,  smooth,  painless  unless  attached  to  a 
nerve,  moveable,  very  firm  and  hard,  and  generally  aiiigle.  The 
softer  forms  are  smooth,  globular,  clastic,  soft  and  painless, 
especially  when  growing  about  the  twrotum  or  labium;  doughy, 
Don-elaetio,  moveable,  pendulous,  and  fleshy  when  occuiTiug  as 

Twodiwnf.— When  practicable  thoy  should  be  removed. 

LiPOlfATA  OR  FATTY  TUMOURS  are  composed  of  fat  like  that 
normally  found  in  the  body.  Tbey  are  innocent,  and  grow  slowly, 
but  may  attain  a  largo  size,  and  do  not  return  on  removal.  They 
are  most  common  in  adult  life. 

Structure.— They  consist  of  masses  of  fat  bound  together  by 
delicate  connectivo  tissue  and  blood -veiMela,  and  are  surrounded, 
as  a  rule,  by  a  thin  capsule,  which  is  attached  by  fibrouu  septa  to 
the  akin.    The  microscopical  characters  are  seen  in  Fig.  12. 


PATHOLOOY  OP  8UE0ICAI.  DISEASES. 

>wifOHrfaryrA'"'ff(*-— Mucoid  eoftcning,inflainmatiomrithiidhe«ioij 
frdUi  pressure,  anil,  very  occaaioiially,  ulceration  and  calcifiuation. 

Unul  jinrfii.— They  are  most  common  on  the  shoiJders.  hat^  and 
nat««,  whore  they  have  been  attributed  to  irritation  or  proasure,  a» 
liy  the  brncce.  the  sitting  poBturo,  &c, 

.Siijnt  and  diagnotit. — They  form  ciroiraiscribed,  lobulated,  snmi- 
fluctuating,  painless,  soft,  inelastic  tumours,  generally  single,  bat 

!oc«tiHiunally  multiple.  They  may  be  distinguished  from  a  chrome 
aliMMss,  a.  bursa  or  a  cyat,  the  swellings  for  which  they  BJ'S  perhaps 
moat  likely  to  be  mistaken,  by  the  edge  slipping  from  imder  tli* 
fingers  when  the  side  of  the  tumour  is  pressed  upon,  by  the 
dimpling  of  the  skin  when  pinched  up  between  the  thumb  and 
Rngont,  and  by  the  nou-oscape  of  fluid  on  puncture  with  a  {grooved 
noedln.  They  sometimes,  when  gravity  favours  it,  shift  their  aita 
by  slipping  down  in  the  connective  tissuo.  This  i»  most  common 
in  the  Bpormatio  tiord,  a  lipoma  there  having  a  tendency  to  tank 
down  into  the  scrotum.  A  diffitnt  vaiiety  of  lipoma  is  sometimes 
mot  with  in  the  form  of  symmetrical  masses  ut  tat  at  the  back  of 
the  ne<!k  and  below  the  chin.  This  variety  is  mostly  seen  in  stoat 
meii  above  imddio  age,  and  especially  in  those  who  are  addiotod  la 
alcohnl. 

Trratinrnl. — The  cai>eu!e  should  bo  freely  opened,  whuti  tlw 
tumour  will  usually  readily  shell  out.  The  diffuse  form  should 
bo  Inft  alone;  for  such,  liquor  potassw  in  emali  doses  for  long 
pt-riods  muy  bo  tried.  I  liavc  certainly  seen  these  tumours  get 
smalltT  under  its  use. 

Knchonuromata,  OB  CARTiLAOiNOCS  TUMOURS  consist  of  car- 
tilage, and  are  always  innoc«nt,  grow  slowly,  and  do  not  return 
on  removal.     C'Eirtilagc.  however. 

I—     -  -  "I  is  frequently  developed  in  sareo- 

.^:  ;i_-i  -^;.  matouB  tumotirs,  oud  it  is  pro- 

■^^}^^y^-)^il.  '  bable  that  the  malignancy  which 

■^^'^     ''*S-'.  ^^  onchondromata  have  at  tunes  ap- 

.VT^  '     ■■'."■  rtS"'  .  parently  exhibited  may  have  been 

_  ^   .^_  ^ue  to  the  presonc*  of  sarcoma 

-'W^^^'Slf^jS^^  elements  which  were  ovurlooked. 

;^S»G^S&rj^^^K.  StrHrtuTf.  —  Cartila^lious     ttt- 

■  ^"-^i*^*  ■'■^'-  mours  are  encapsuled,  and,  when 

large,  are  often  lobulated,    Tbey 
may  consist  of  a  single  mass  ut 
cartilage,   without   visible  parti- 
^  tions,  or  of  numerous  small  <tln^ 
tered  masses  iMund  tigethor  by 
ooanecUve  tissuo  and  blood- vuswtla.     On  section  they  ai*  tiunslu- 
aant,  bluii>h-groy,  piiikish-whitn,  homogeneous  nr  coarsely  graniU 
tnd  frequently  mapped  out  iuto  irregular  lobules.    Tbey  n 


oonsiBt  of  hj«lin«  or  fibto-cartilage.  The  miorosoopioal  characters 
of  typical  exainplee  of  the  hyaline  and  fibrous  varieties  ara  seen  in 
Pig.  13. 

Seciyndary  cAan^.— Calcification,  osaification,  mucoid  softening 
with  formation  of  cyata,  and  ulceration. 

Viual  traU. — The  bonea.  oapecially  the  phalanges  of  the  fingera 
and  sometimes  of  the  toes,  the  lower  end  of  the  femur,  and  the 
head  of  the  tibia  and  humBTUB.  Tumours  containing  cartilage  also 
QCCnr  in  the  parotid  gland  and  t^aticle,  but  these  tumours  are 
generally  chondrifying  sarcomata,  not  iiurc  enchondromata. 

The  tigtia  and  dvtgno*ii  wilt  be  given  under  Tumours  of  Itono. 
Here  only  need  it  be  aaid,  that  their  chief  characteristics  are  their 
extreme  hardness,  smooth  or  lobulated  surface,  and  slow  and  pain- 
leas  growth.  They  are  usually  single,  except  in  the  bauds,  where 
generally  several  fingers  are  affected.  At  times  they  are  of  a  softer 
cooaiBtoncy  in  places  owing  to  mucoid  softening,  and  at  times  of 
t^id  growth,  but  in  the  latter  case  it  is  probable  that  they  contain 
aarcomatouB  elements.  Although  they  may  occur  at  any  age,  they 
are  moat  common  in  the  young. 

Trratment.  —They  should  be  removed,  where  possible,  by 
enucleation. 

OsTEOUATA  OB  088EOUB  GROWTHS  consist  of  true  bone.  They 
very  rarely  occur  except  in  connection  with  bone  or  cartilage,  and 
will  again  be  referred  to  under 
DiaeaaeB  of  Bone.  Those  growing 
in  connective  tiasue  apart  from 
bono  are  probably  other  tumours, 
or  Btnictores  such  as  cysts,  ten- 
dons, and  muscles,  that  have 
Tindergone  caloification  or  ossifi- 

UYXOUATA  or  MT7C0CS  TU- 
HOUBS  conaist  of  tissue  reaem- 
bUng  that  found  in  tho  umbilical 
cord  Md  vitreous  humour  of  tie  Pw.  u.-Myxonmtoos  tumour. 

eye;    but  many  of  tho  growtha 

that  were  formerly  claimed  as  myxomata  would  appear  to  be  fibro- 
mata, sarcomata  or  enchondroraata  undergoing  mucoid  softening. 
Pure  myxomata  are  innocent  tumours  and  do  not  return  if 
completely  removed,  but  they  may  attain  a  lurge  size. 

Strarturt. — ^They  consist  of  a  soft  gelatinous  aemi -translucent 
material,  enclosed  in  a  loose  capsule  of  connective  tisi^uo,  and  inter- 
sected by  bands  of  fibrous  tissue.  On  aection,  they  are  of  a  pinkiah 
or  yellowish-grey  colour,  and  of  a  soft  golatinous  conaistency, 
often  almost  diffluent ;  whilat  a  tenacious  and  glairy  fluid  containing 
large  qnantitiee  of  mucin  oozes  away  from  the  cut  surface.    Under 


b. 
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the  microscope  there  aro  Boen  round  «nd  spindle  cells  and  stollnte 
cells  with  brftnching  proceeses,  the  processes  forming  a  delic«te 
stroma  in  the  meahee  of  which  the  homogeneous,  gelatinous  bosi«- 
■ubetonce  ia  contained  (Fig.  14).  The  round  itnd  spindle  celtt  vary 
in  number,  and  are  not  shown  in  the  diagram.  Pibrous  timtie,  tai, 
cartilage,  and  sometimes  adenomatous  and  sarcomatous  elements 
may  likewise  be  present ;  but  it  is  questionable  in  these  caseo 
vhetherthe  tumour  should  not  be  regarded  as  a  soft  fibroma,  lipoma, 
enchondroma,  sarcoma.  &c..  undi>rgDiug  mucoid  degeneration. 

SrrmidaTi/  c/iUM(f«.^Fattydegenomtion,  inflammation,  ulceration, 
and  the  tonnatian  of  blood-cjsls  owing  to  rupture  of  the  capillary 
vesHels. 

Uiiiiil  ««j(s.— They  are  most  often  found  in  the  nosej  where  they 
constitute  the  gelatinous  polypus.  Thoy  aro  also  found  in  the  adipoae, 
BubcutaneouB,  buIiiiucoub.  end  subHerous  tiasuBj  and  occaisionally 
ID  thej«noBteum  and  medulla  of  bone  and  neurilemma  of  nerves. 

Sii/ni. — Except  when  forming  polypi,  aa  in  the  nose,  they  resemble 
fatty  and  soft  fibrous  tumours,  from  which  they  cannot  be  diagnosed 
with  certainty.  The  so-called  gelatinous  or  mucous  polypua  wiU 
again  be  referred  to  under  Diirtw*  <•/  llir  Noit. 

Treatineiil.—  Ueniovnl  where  practicable. 

Papilloxata  or  wakTV  and  vii-Loua  ttmOxtbs  resemble  in 
Btruclure  the  jMipilhn  of  the  skin  and  mucous  membrane.  They 
include  warts,  condylomata,  and  mucous  tubercles,  and  some  forms 
of  so-called  villous  tumours.  Thoy  aro  innocent  growths,  mrety 
attain  a  latge  size,  und  only  occur  in  U)e  skin  uud  mucous  me^ibrane. 
lu  old  people,  however,  warty  growths  are  apt  to  become  epithe- 
liomuta.  i.e.,  the  surface  epithelium  grows  info  the  depth  of  the 
papillCG  and  bi^coniescanoeroas;  and  villous  growths  in  the  bladder  may 
destroy  life  by  the  hinmorrhage  to  which  they  frequently  give  rise. 

Htrueture.— They  all  agree  in  that  they  resemble  hypertrophied 
simple  or  compound  papillie.  Thus,  thoy  consist  of  several  Inyera 
of  connective  tissue  surrounding  one  or  more  central  blood-TMsels, 
and  aro  covered  by  one  or  more  layers  of  epithelium  reeembting 
that  natural  to  the  part  from  which  they  spring.  The  epitheltam 
however,  never  penetrates  the  connective  tissue — a  point  th>t  serm 
to  distinguish  them  pathologically  from  epithehoma.  which  in  many 
respects  they  reeomblo  in  structure.  The  wnrtt  ami  iftirty  grmvtkt, 
which  form  circumscribed  tumours  or  caulifiower-like  masses  often 
of  considerable  sine,  consist  of  enlarged  papillm  covered  with  several 
layers  of  homy  epithelium,  and  contain,  as  a  rule,  only  a  few  small 
bluud- vessels.  The  roadtflvmatu  and  miicoai  iiibrrtlea,  which  occur 
as  flattened  elevutiuns  of  the  skin  and  mucous  membiune  reepee- 
tivoly.  also  consist  of  enlarged  papilla,  but  the  epithelium  covering 
thoin  is  moist  and  sadden,  and  the  connective  tissue,  as  might  bo 

:pected  from  their  rapid  growth,  is  abundantly  infiltrated  witb  j 
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small  round  cells.  They  are  always  the  result  of  syphilis.  The 
villous  tumoursj  which  form  delicate  branching  growtlis  resembling 
the  yiUi  of  the  chorion,  are  also  classed  by  some  pathologists  as 
papillomata,  even  when  they  grow  from  parts  as  the  interior  of  the 
bladder  where  it  is  stated  no  papillae  normally  exist.  In  such 
situations  they  spring  from  the  sub-epitholial  connective  tissue,  and 
owe  their  papillary  shape  to  the  arrangement  of  the  connective 
tissue  and  epithelium  around  the  blood- vessels.  The  latter  are  often 
dilated  and  numerous,  and  frequently  give  way,  leading  to  serious 
haemorrhages.  The  epithelium  covering  them  forms  a  delicate 
layer,  and  may  often  be  rubbed  off  or  washed  away  by  the  mine. 

Ueuul  seats, — Papillomata  in  the  form  of  warts  and  warty  growths 
are  of  most  frequent  occurrence  in  the  skin,  especially  of  the  hands 
and  genital  organs,  and  in  the  larynx.  As  condylomata  and 
mucous  tubercles,  they  occur  about  the  anus  and  genitals,  and  on 
the  mucous  membrane  of  the  mouth  and  throat.  The  villous 
growths  are  met  with  in  the  bladder,  rectum,  and  lar^^nx. 

Secondary  changes, — Pigmentation,  ulceration,  and  atrophy.  As 
age  advances,  the  epithelium  in  the  case  of  the  warty  growths  is 
liable  to  invade  the  underlying  connective  tissue,  the  papilloma 
being  thus  converted  into  an  epithelioma. 

The  signs^  diagnosis^  and  treatment  of  the  different  varieties  of 
papillomata  are  given  under  the  heads  of  skin,  syphilis,  bladder, 
rectum,  and  larynx.  All  that  need  be  said  here  is  that  warty 
growths,  especially  in  some  situations,  as  about  the  genitals,  may 
greatly  resemble  epithelioma,  from  which,  however,  they  may 
generally  be  distinguished  by  the  absence  of  iiiduratiou  at  their 
base,  slower  growth,  non-implication  of  the  glands,  the  probable 
history  of  venereal  disease,  and  by  their  occurrence  usually  at  an 
age  younger  than  that  at  which  epithelioma  is  commonly  met  with. 

B.   Tumours  of  the  type  of  the  higher  connective  tissues. 

The  myomata  or  muscle  tumours  consisting  of  non- striated  or  even 
of  striated  muscular  fibres  ;  the  neuromata  consisting  of  true  nervous 
tissue,  either  the  grey  or  the  white;  the  angiomaUiy  or  ntevi;  the 
lifrnphangiomata  consisting  of  dilated  lymphatics,  and  the  lympho- 
inata  and  lymphadenomata  consisting  of  lymphatic  glandular  tissue, 
will  receive  no  fiurther  attention  here  (see  S^asin,  Diseases  of  Nerves 
and  Lymphatics),  Unstriped  muscle  tissue,  it  may  be  said,  how- 
ever, is  frequently  found  in  the  so-called  fibroid  tumours  {myo- 
fibromata)  of  the  uterus,  of  which,  indeed,  it  often  forms  the  chief 
part.     It  is  also  found  in  the  chronically  enlarged  prostate.. 

C.   Titmours  of  the  type  of  young  connective  tissue,     {Sarconuita,) 

Saboomata  constitute  a  group  of  tumours  resembling  in  structure 
immature  coimective  tissue.     They  include  the  fibro-nucleated. 


flbro-ploatio.  myeloid,  and  rocturent  fibroid  tumours,  and  maiiy  nl 
the  so-called  oancera  of  the  older  pathologists.  Normnl  cf>lhilar 
conuectiTe  tissue  in  the  course  of  development  niuy  become  fibmiu 
tissue.  oartiUge,  bone,  &c.  The  sarcomatii  may.  howerer,  rotain 
the  Htructuro  of  young  conQective  tisane  throughout  their  life- 
history  ;  snd  although  in  plaices,  and  indeed,  in  some  instanoea  in 
the  greatfir  part  of  the  tumour,  development  may  proceed,  as  in  the 
normal  growth  of  the  body,  to  the  formation  of  fibrous  tisane,  car- 
tilage, or  bone,  yet  the  circumforential  or  growing  part«  of  the 
tumour  will  always  be  found  to  consist  of  sarcoma  olemeuta. 
Ilence  the  importance  of  examining  a.  growing  part  lest  a,  imrvoma 
which  has  undergone  ohondriticatiun.  ossificatioii,  &c,,  be  pro- 
nounc<«l  a  cartilaginous  or  osseous  tumour.  The  sarcomata  prt^ent 
the  most  diverse  ohoractsrs,  both  as  regards  their  atnieture  bdO  their 
clinical  behaviour,  but  have  the  following  in  common: — 1.  The 
mils  of  which  they  are  composed  coniiist  ol  masses  of  protoplasm 
withimt  distinct  cetl-waU,  and  contain  one  or  more  nuclei.  2.  Each 
cell  is  surrounded  by  a  varying  amount  of  intercellular  auhatance 
which  has  no  dcfluito  arrangement,  and  does  not  form  alveolar 
spaces  OH  in  carcinoma.  3.  The  blood-vessels  have  very  thin  walls, 
and  ramify  amoug  the  o«lls,  not  in  the  stroma  as  in  carcinoma  ; 
indeed,  they  ore  often  more  spaoea  bounded  by  the  cells  themselves ; 
henoe  the  frequency  with  which  hiemorrhages  occur  in  the  subslanco 
of  the  growth.  4.  Dissendnation  usually  takes  place  by  the  blood- 
Tessele  (not  by  the  lymphatics,  as  in  carcinoma),  a  fai^t  which  may 
probably  be  explained  by  the  above-mentioned  relation  of  the 
vessels  to  the  cells.  5.  The  secondary  growths,  when  dissouiinatiim 
occurs,  are,  as  a  rule,  like  the  primary,  and  are  most  frequent  in 
tho  liuigs.  fl.  Sarcomata  grow  by  invading  the  surrounding  tissue, 
and  generally  return  locally  aft<T  removal,  jirobably  because  some 
portion  of  iiifiltratod  tissue  box  been  loft.  7.  Tbey  do  not,  as  a 
rule,  aflect  the  lymphatic  glands,  excejit  when  they  occur  as 
primary  tumours  in  such  glands,  or  invade  glumls  from  surrounding 
ports,  or  when  they  grow  from  tho  periosteum,  or  in  the  testis  and 
tonsil,  when  implication  of  the  glands  is  the  rule  rather  than  tli« 
exception.  H.  Tbey  are  of  most  froquent  occurrence  in  youth  and 
early  middle  life.  9.  Theii'  cut  section,  when  fresh,  dotis  not  yi«ld 
a  milky  juioe  like  that  obtained  on  scraping  a  carcinoma. 

In  Uioir  nmpleet  form  sarcomata  consist  of  small  round  cells 
lemmbting,  but  very  distinct  from,  leucocytes,  embedded  in  a 
•canty  amount  of  hoiiiogenenus  intoroollulnr  substance  tnivcrsed  by 
delicate  loops  of  capillary  Tesaels  :  in  fact  they  so  closely  nwemblo 
the  gmnu lotion -tissun  of  inUammation  us  to  beofton  microscopically 
indistinguishable  from  it.  In  the  higher  forms  the  cells  bnoome 
|,  (iIongDUid  and  of  a  xpindlo  shape,  and  tho  intercellular  subatlBM      ■ 

^^_  Bifty  show  an  attempt  at  fibrillation ;  or  fibrification,  chondiifiaM|^^J 
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or  oat«ificatdon  may  ensue,  and  indeed  in  miuo  instances  maj-  procoed 
to  such  an  extent  that  the  whole  tumour  appears  composed  of 
fibrous  tissue,  cartilage,  or  bone,  and  it  uiay  only  be  at  Uie  f^wing 
edge  that  the  sarcomatous  elements  are  discovorable.  Notwith- 
standing such  changes  the  tumour  will  continue  to  display  it* 
malignancy  in  that  it  still  invades  the  Burrounding  tiMtuea.  or 
beoomee  disseminat«d  through  internal  organs.  Sarcomata  that 
have  thus  undeigone  ossification  are  often  spoken  of  as  otti/yiag 
tareomalti.  Ossification,  however,  is  seldom  met  with  except  in 
sarcomata  in  connection  with  bono,  and  although  it  may  theu  oc<'ur 
in  all  varietiea,  is  most  common  in  the  spin  die -eel  led  and  mixed 
forms.  The  new  bone-spicula  usually  grow  into  the  tmuour  at  right 
angles  to  the  shaft  of  the  bone,  and  are  surrounded  by  sarcoma 
tissue ;  whereas  in  the  true  osteomata  the  bone-spicula  ore  parallel 
to  the  shaft,  and  are  surrounded  by  cartilage  or  periosteum. 

Sarcomata  may  be  divided  into  four  chief  groups  (a)  the  rinitid- 
eeUed,  (6)  the  tpindle-i-^lltd,  (c)  the  <ji«<it- 
etUed  or  taythtd,  and  {d)  the  mixed-(el!ed. 

{a)  The  Bouin)- CELLED  babcouata 
usually  occur  as  soft  vascular  aud  very 
rapidly- growing  tumours,  and  often  attain 
a  large  size,  and  quickly  become  dissemi- 
nated through  distant  parts  of  the  body 
and  through  int«mal  organs. 

StruiiuTf. — They  consist  of  round  cells,     Pio,  15. — RounJ-oelled 
Turying  in  size  in  different  tumours,  and 
embedded  in  a  small  amount  of  granular 

or  homogeneous  intercellular  substance.  On  section  thoy  appear 
■oft  and  vascular,  reeombling  brain  matter.  Hence  the  term 
enrephaloid  or  mrdidlary  which  is  sometimes  applied  to  them.  It 
was  this  variety  of  sarcoma  that  wua  foniierly  calteil  riieephidoid 
ameer.  The  microscopical  np|)earanco  of  a  typical  specimen  is 
shown  in  Fig.  15, 

Hrctmdary  changet. — They  may  undergo  mucoid  softening,  tatty 
degeneration  or  ulceration,  or  blood  may  1)0  oxtravasatol  in  their 
substance,  leading  to  the  formation  of  cysts  {narmjaiiloiii  lilfi<nl-fi/aU). 

U$aal  teati. — 'WhereTer  fil)roiis  tissue  esints :  but  they  are  most 
common  in  the  periosteum,  liono,  skin,  sitl)CutaDeous  tissue  aud 
testicle. 

Varieties  of  roimd-r-elM  «irmma.--l .  The  >/lio.>arcoma,  which 
grows  in  the  connective  tixfluo  of  the  brain  and  nerves,  and  has  a 
matrix  like  that  of  the  neuroglia  of  norvo- centres.  It  occurs  most 
frequently  in  the  retina  and  brain.  2.  The  li/Mjikn-mrcnma,  which 
grows  in  tiie  lymphatic  glands.  It  consists  of  a  reticulum  resembling 
lymphoid  tissue,  and  of  small  round  cells  usually  of  the  si7«  of 
lymj^ocytes.    3.  The  pmmmoma,  a  very  rare  form  which  occurs  in 
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tho  pineal  bodf  and  orbit,  and  has  been  met  with  in  tbe  meningai 
and  ovary,  is  by  some  pathologists  classed  with  the  endotheliomatii. 
It  oontaine  varjittg  amounts  of  calcareous  matter.  1.  The 
almjar  taraima,  in  which  the  matrix  forms  a  net-work  enclosing 
ooch  cell  in  a  separate  qioce  or  alTeolus.  3.  The  tarlanutir  mreoma. 
which  contains  pigment  both  in  the  cells  and  intercellular  subatanco. 
Ita  favourite  seat  is  in  the  skin  and  the  choroid  coat  of  tho  eye — 
I'.r.,  in  the  situations  where  pigment  normally  exiets.  It  becomes 
rapidly  disseminated  through  the  body,  the  secondary  growths 
being  goucrally  also  pigmented.  It  is  the  moat  malignant  of  the 
sarcomata,  and  was  forujerl;  known  as  rHtliintitic  canerr.  llie  (mIIm 
are  tximotimos  spindle- shaped  instead  ot  round.  It  ditlure  from 
the  pigmi/nted  wart,  in  that  the  latter  is  firm,  often  pedunculated 
or  lobulnted,  and  of  alow  growth. 

The  tii/iit  of  round-celled  sarcomata  vary  so  much  according  to 
the  tissue  iniplicated  that  only  the  bncfert  outline  of  their  general 
courso  can  be  here  given.  They  will  more  especially  be  referred 
to  uuder  tione,  testicle,  and  breast.  Here  it  may  suffice  to  say  that 
they  exhibit  all  the  signs  of  malignancy.  Thus  they  grow  rapidly, 
invade  the  aurrounding  tissues,  tho  veins  over  tiiem  benume 
enlarged,  and  the  akin  as  thej-  approach  it  becomes  inflamed,  and 
finally  gives  way.  and  an  ulcerating  chasm  is  left  or  a  fungiie 
protrudes.  The  health  and  strength  ftkil,  cachexia  sets  in,  evidence 
of  dissemination  of  the  diaeasc  in  other  tissues  or  in  internal  organs 
may  be  manifested,  and  death  suuu  i-nsiies. 

hiagnoaU. — It  in  often  very  difficult  to  diugnoeo  a  sarcomn, 
ospettiully  of  bone,  from  the  inflammatory  affections.  The  his- 
tory of  the  cuse,  the  unoqunl  cousiatonoy  of  the  tumour,  which 
may  be  hard  in  places,  soft  in  oihetv,  the  irregularity  of  its  shajie, 
the  absence  of  pus  on  piuicture  with  a  grooved  needle,  and  tho 
progressive  loss  of  weight  and  strength  point  to  its  earcomatuUB 
nature;  but  an  incision  into  it  will  sometimes  be  uecesaory  to  dear 
up  the  doubt.  The  rapid  growth  and  dark  colour  of  a  nicluuotiu 
sarcoma  ore  distinctive. 

7'mi(m«i(.— The  only  effectual  treatment  is  removal.  When  the 
tumniir  is  sitmtted  in  one  of  tlie  extrcinitie.'*  amputation  well  aliovo 
the  disease  should  bo  practised ;  whon  on  the  trunk  it  should,  where 
pmcticoble,  be  dissected  out,  cutting  as  wiile  of  the  disease  as  jXMisible. 

(t)  The  snHDLE-CELLKD  (Fig.  18)  we  the  most  commonottho 
Borcomuta,  and  are  composed  of  epindle- shaped  cells,  varying  in  eiao, 
and  oontoiaiug  one  or  more  nuclei.  Tho  cells,  in  some  instanees, 
are  arranged  ooncoiitrically  around  tho  blood-vesitels,  or  in  bands;  or 
again,  iu  other  instances,  appear  to  have  no  definite  arrangement. 
Spindle-colled  anrcomata  are  subdivided  according  to  the  size  of  their 
c«11h  into  the  Rnall-Biundle-oolled  and  largo-siiindle-celled  variety. 

Tht  nnaU-»2iindle-celtrd  taTonnata  are  firmer  and  less  rapid  -ij^H 
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their  growth  than  the  round-celled  or  large-apindle-celled  forms ; 
thej  do  not  become  so  quickly  disBeminatod  in  internal  organa, 
and  are  therefore  less  malignant.  They  generally  recur  locally 
when  removed ;  but  after  many  recurrenoeB,  their  tendency  to 
return  may  at  length  cease,  or  they  may,  on  the  other  hand, 
assume  a  more  malignant  form  and  become  disaeminated. 

Strueturt. — They  connet  of  small  spindle  colls  containing  usually 
a  single  nucleus ;  the  cells  are  embedded  in  a.  small  amount  of 
homogeneous  inteicellular  substance,  which  at  times  is  somewhat 
fibriUat«d.  They  may  at  first  be  enclosed  by  a  capsule,  but 
later  infiltrate  the  surrounding  ports.  They  appear  as  smootb 
fiimish  growths,  pinkish-white,  semi-tmnaluceiit,  and  fibrillatcd 
on  section.  Their  microscopical  appearance  is  soon  in  Fig.  tG. 
Sttondary    eAan^M.— Fibrification,    chondrification,   calcification. 


Fia.   18.— Spindled -eel  led 


ossification,  and,  when  implicating  the  skin,  ulceration.  I'lual 
itatt. —  Periosteum,  foHcisB.  and  subcutane<ius  tissue. 

Tht  largt-ipimlle-celled  earcomnta  are  much  softer  than  the 
preceding  variety,  and  often  grow  rapidly,  and  quickly  become 
disseminated  ;  indeed,  they  may  be  as  malignant  as  the  round- 
celled  growths.  Sirudure. — They  consist  of  large  spindle  cells, 
which  frequently  contain  several  oval  nuclei,  embedded  in  a  scanty 
amount  of  int«rccllular  substance.  They  occur  as  non-oncapsuled 
tumours  of  soft  consistency,  frequently  in  parts  diffluent,  and  on 
section  appear  of  a  pinkish-white  colour,  and  often  blotched  with 
blood.  Hrrondary  ehatigea. — Fatty  degeneration,  blood-extravasa- 
tion with  the  formation  of  blood-cyste,  and  ulceration,  l.'eiinl 
»eatt. — The  intermuscular  fascice,  periostenm,  and  breast. 

St'gnt  tntd  diuf/noiig. — The  small -spindle- celled  sarcomata,  when 
occurring  in  the  fascite  and  subcutaneous  tissue,  appear  as  mode- 
rately firm,  or  at  times  as  softer  growths,  unattended  with  signs  of 
inflammation  unless  involving  the  skin.  They  recur  t'ri  situ  after 
removal,  but  do  not  as  a  rule  become  disseminated.  The  largo- 
apindle-celled  forms  resemble  the  round-colled,  from  which  they 
cannot  be  distinguished  before  removal.  Both  varieties  are  more 
eepecdaUy  referred  to  under  DiiKutt  of  Bant. 
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Trnihnrul, — The  Hinall-Bpi  mile -celled  variety  Bhould,  where 
prndicable,  bo  fiijcly  and  widely  removod.  The  treatment  of 
the  large- Bp indie- celled  is  like  that  of  the  round-celled. 

(c)  TiiB  GiAST-CBLLBD  or  iiTBLOiiJ  SABCOMATA  most  frequently 
occur  in  uonnection  with  bone,  and  are  the  lc«at  malignant  at 
the  aoi'ooniatft.  It  has  been  recently  asserted  that  they  are  only- 
mot  with  in  the  red  marrow  of  bone,  and  are  not  maligiuuit. 
Dr.  Kanthafk  has  soon  thciii,  howovor,  whore  there  is  yellow 
marrow  or  n»  murrow  at  all.  as  in  the  Hkin,  breaet  and  elscwliero. 
They  are  usually  nt  slow  growth,  especially  when  occurring  in 
the  interior  of  the  long  bouen,  und  after  romoval  loldom  reeur; 
they  are  Hoid,  however,  to   have  boen   followed    by  malignant 

Htnicliire. — They  oonaigt  ut  spindle  or  round  oells.  funungat 
which  are  found  large  irregularly- shaped  masses  of  protoplasm, 
containing  often  as  many  as  thirty  or  forty  oval,  highly  refracting, 
distintt  nuclei.  These  masses  of  nucleated  protoplasm  are  known  as 
giant  or  myeloid  cells,  because  they  somewhat  resemble  those  found 
in  the  marrow  of  the  foetus.  The  real  prototype,  however,  in  the 
giant  cell  of  the  connective  tissue.  The  microscopic  appearance  i» 
neon  in  Fig.  17.  Myeloid  sarcomata  vary  from  a  firm  or  fleshy  to 
a  soft  or  jolly-like  coDHiHtency,  and  are  neither  elastic  nor  tough. 
On  section  they  appear  uniformly  smooth,  BUM:ulent.  shining. 
semi-tronuluconti  but  not  fibiillated,  of  a  livid  crimson  or  maroou 
colour  not  unlike  the  muscular  tissue  of  the  mammalian  heart,  and 
otteu  blotched  with  brighter  patches  of  piuk  or  darker  rod,  due  to 
blood-ex  tra  vaaation . 

HrrtiiiiUiry  thiiiigtt. — Chondrification  sometimea  occurs,  but  ossifi- 
cation IB  mro.  Blood-uysta  are  very  common,  from  the  giving  way 
of  tfomo  of  the  numerous  thin -walled  vessels. 

Iiuii/  teaU.^-\ti  the  interior  of  the  ends  of  the  long  bimes, 
especially  the  lover  end  of  the  femur  and  upper  end  of  the  tibia, 
Mid  in  tho  upper  and  lower  jaw. 

Hign*.  diaijniMit,  and  trratmeitt. — 3ee  Sarcoma  of  Done. 

[d)  Toe  MtXED-CBLLED. — Many  sarcomatuua  tumours  consiat 
of  both  spindle  and  round  colls.  They  may  resemble  either  the 
8jiindle*coUod  or  tho  round-oellad  tumours,  and  uonuot  be  diatia- 
guisbud  williimt  a  microscopical  examination. 

Sar/^miaUiat  liliKi'l-r//iiti.~~t^lt  aiircomntnus  tumours  sometimes 
liooomc  cutnplotely  broken  down  by  extravasation  oF  blood  into 
(heir  Hiibotanee,  and  converted  into  cysts  containing  portly  fluid 
and  partly  coagulated  blooiL  When  such  a  cyst  is  puuctured,  the 
hwimorrlutpo  is  utU-n  difficult  to  oontrol.  When  cut  into,  tho  walla 
MO  gBnoToUy  found  iU-d«tin»d.  and  it  inuy  bo  impcwsiblc  tn  dia- 
tinguish  the  cyiit  from  a  hwmatoma  or  unlinajry  blood-oyat  witliout 
a  nucroacf ipicol  examination  of  a  piece  of  tho  wall. 
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These  may  be  divided  into  tLo  innooeiit  and  the  malignant, 
(a)   Tht  inito^ml. 

Adenomata  or  aLAifDVLAK  tdmoubs  are  innocent  growths 
resembling  secreting  glands  in  structure,  and  only  grow  in  con- 
nection with  pre-existing  glandular  tissue.  Tboy  are  divided  into 
the  aeinou*  and  tubular,  accord- 
ing aa  they  resemble  one  or  other 
of  these  glands.  The  adiioui 
rariety  cenHista  of  acini,  lined 
with  spheroidal  epithelinm,  and 
communicating  with  each  other 
by  duct-like  channels.  The  acini 
an  clustered  in  twos,  threes,  or 
more,  and  are  separated  and 
bound  together  by  connective 
tissue,  in  which  the  tossoIb 
ramify.  Pure  adenomata  are 
iKre,  the  scanty  amount  of  inter- 
tubular  and  interacinous  con- 
nective tisaue  in  such  being 
more  oft«n  replaced  by  fibrous  tissue  {aiiriio-fibrom<i),  or  by 
mucous  tissue  [admo-myxoma),  or  by  sarcomatous  elomonts  [nihao- 
taraimata),  or  by  a  combination  of  two  or  more  of  the  above  tissues 
(adeno-fibro-iareoina,  adeno-myro-earccnmi) ;  whilst  at  times  the  acini 
or  ducts  become  dilated  into  cysts,  in  which  proliferating  growths 
(intncy^fic  yrowth)i)  may  project.  The  tumour  is  then  (>[ioken  of 
as  an  adeno-cyttoma,  cysto-xircoma,  &a.,  according  to  the  character 
of  the  intertubular  and  interacinous  connective  tissue.  The  micro- 
scopical appearance  of  an  adenoma  ix  shown  in  V>g.  18. 

The  tubular  adenomata  resemble  the  tubular  glands,  the  epithe- 
lium of  this  variety  differing  from  that  of  the  acinous  in  being 
more  or  leas  columnar.  They  are  most  common  in  the  mucous 
membrane  of  the  intestine,  where  they  form  papillary  or  polj'poid 
growths. 

Both  varieties  are  distinguished  from  c&rcinoma,  in  that  the 
epithelinm  does  not  penetrate  the  basement  mcmbraue  and  invade 
the  connective  tissue. 

Utual  »eciti, — The  acinous  occur  in  the  mamma  (where  they  are 
generally  of  the  adoDO-fibromatous  form),  the  \>nv«  of  the  tongue, 
the  lip,  the  prostate,  the  thyroid,  parotid,  and  lachrymal  glands, 
and  the  sebaceous  glands  of  the  skin.  The  tubular  occur  in  the 
intestine,  especially  the  rectum. 
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.Simw'Jitpy  fAniiyr*.— CSrs4ic  df^mflntiaci  eonseiiiient  upou  muootd 
Htittviiin^t,  And  (*tty  ^lng»In^^t»Iio^i  of  the  ^Uwlinin. 

'■*•!/"«■   <It»yM<*u.  Mid  tn^moJ.— See  Dueoses  of  the  ' 

lltH.'ttlIU,   St, 

(b)  n>  .^lifnmmt. 

Carcikouata.  or  Cun'EKs.  mv  mdigaent  growths  ooa^atiag  of 
Dpitholiii]  (vlU  cunUum)  in  an  BlTeolar  otioma.  The  individual 
(wIIh  are  imt  surrunndrd  br  »aj  iDtCtvcllular  substaoc^,  u  in 
tho  wm^imntu,  nnd  the  »*i»cl«  mn  in  tike  strotuB.  and  not  Bjuong 
Uto  mUh.  They  iu«  dorived  from  ym-existiiig  epithelium.  The 
a)iith«tium  ia  UilioTed  to  pn*lifente  Mid  breuk  through  the  vail 
ot  mi  Bcinua  w  duct,  or  the  bnaement  membrane  of  the  Bkin  or 
RiuouuM  iiinmbraue,  aad  invade  the  Nirruunding  or  uiidorlying 
oonnm'Uvn  timme,  whw*  it  »■  supposed  to  ent*r  the  Ij-inphatic 
KlioMW,  and  thuiice,  aouncr  or  UOvr,  pn$s  into  th«  lymphatic  tmboU, 
and  ao  fluolly  bfiO(imi>dis«miinat«<d.  Thooells  in  wcinoma.  though 
varying  in  their  ohalttoter.  retain  within  certain  limits  the  type  of 
th>i  i'|>itlii>liiiiii  fnitn  whiuh  they  spring.  Thus,  they  are  more  or 
|i<M  >ii|iiuni(iiin  when  dunveil  from  the  skin,  squamous  or  columnar 
whiiL)  il'TivtNl  truva  u  iikuooiis  membrane,  acrording  to  the  charaolsr 
o(  lli«  qiithi'liiun  normally  wtvering  it,  spheroidal  when  derived 
from  a  gland.  Tho  wUs  have  rvcently  been  very  minutely 
invoaCigahid  by  mi>ans  of  new  methods  of  staining,  and  peculiar 
bodiM,  twUuvod  by  wime  jntholttgii^ts  tobeot  the  nature  of  parasites 
or  prutiuuia,  have  l)wn  noted.  Th(ise  bodies,  however,  by  other 
ohMrvore  are  huld  to  be  nutbing  inure  tluin  phases  of  e«U>deg^ne- 
ration  depending  upon  rhrunic  irritAtiun  or  other  i-aust^.  The 
itlveoli  in  which  tho  n-IU  are  contained  are  by  many  regarded  aa 
the  Ivniphatic  space*  natural  to  the  oSected  tissue  dilated  by  tho 
invading  epithelium,  but  this  vinw  is  probubly  incorrect.  The 
stroma  nurrounding  the  alveolar  spaces  at  first  consists  iif  the  con. 
iif«tivs  or  other  tiimuo  of  the  invaded  parts,  infiltrated  more  or 
lusM  with  Muall  round  ccUh.  This  small -cetl-intiltratiun  is  ascribed 
to  tho  irritation  of  the  epithelial  invasion,  and  from  it  is  beUeved 
to  be  later  derived  tho  fibrous  tissue  ooustituting  the  dense  stroma 
of  eumo  forms  of  carcinoma. 

The  blood-vessels,  which  run  in  tho  stroma,  are  numeroiu  in 
Uie  mure  rapidly -growing  tumours,  and  especially  in  the  circuni- 
'•Tsatial  parts,  but  are  much  fewer  in  number  in  tho  more  chronic 
'otnis,  and  in  tho  tontnil  parts  of  tbo  latter  may  be  oblileiated  by 
1w  growth  of  tho  fibrous  tissue.  Uence  the  frequency  with  whii^ 
'»tty  degetiemtiun  of  the  cells,  and  lireaking  down  {uicmitiirn)  of 
older  parts  of  tho  tiimcmr  occur.  In  the  softer  or  rapidlygrowing 
""'*»•■  in  which  the  struma  is  scanty  and  tho  support  that  tha 
****aol«  roceivu  from  it  consequently  but  slight,  ha-morrhagM  MM 
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frequent.  Oarcmomata  have  no  capsules,  grow  by  cell-diTiHion  and 
continued  invasion  of  the  euirounding  tiesues,  and,  soooer  or  later, 
break  down  and  ulcerate.  They  impUoate  the  nenrest  lymphatic 
glands,  and  finally  become  disaeniinated.  At  tirst  the  general 
healtli  is  usually  but  little  affected ;  but  later,  partly  owing  to  the 
local  ulceration  and  partly  owing  to  tho  diBseminfttion  of  the 
growth,  a  coudition  known  aa  cancoroua  cachexia  sets  in,  the  skin 
becoming  sallow  and  of  a  peculitit  earthy  colour,  the  faco  careworn 
and  anxious,  and  the  body  emaciated.  Tho  strength  fails,  and  the 
patient  at  length  dies  of  eshauation  induced  by  the  general  inter- 
ference with  nutrition,  local  ulceration,  hiemorrhages,  pain  and 
mental  anxiety. 

VABiBTiEa  OF  CARCUJOMA.— The  carcinomata  are  divided  into 
three  great  classes;— {1)  The  eyhrroidal-celled ;  (2)  (Ac   iqaumout- 
celM  (epitheliomata) ;    and  (3)  tk< 
aiumnar-cflled    or    the    itdtiioid    or 
glanduliiT  rarciaomuta.     Tho   aphe-        --— 0~.   - 
roidal-celled  are  further  divided  on  .  '-  - " 

clinioil,  rather  than  on  pathological,  .  ■■ 

grounds  into  (a)  tht  hard  iphernidal-  ,  [\   ^ 

(tUeii,    [b)  the   ao/t  apheroidal-alM , 

and  (r)  (At  adUiid  variety,  which   is  -  /' 

probably  a  degenerated  condition  of  '  . 

one  or  other  of  tho  former,  or  indeed 
of  any  variety  of  carcinoma,  except 
the  squamous-celled  (epithelioma). 

1.    The    sfheeoidal-celled  or 

ACINOUS  CAKCINOMATA  Consist  of  Fio.  ID.— HiinlBpliorouliil-cclM 
epithelial  cells  resembling  spheroidal  orBcirrhuuB  carcinoma. 

or  glandular  epithelium,  and  only 

grow  in  connection  with  gland:».  They  usually  exhibit  the 
characteristic  alveolar  structure  of  the  carcinomatii  in  a  well- marked 
degree.  They  ore  divided  into  the  hard  spheroidal- celled,  tho  soft 
spheroidal-celled,  and  the  colloid  varieties. 

(a)  The  hard  tphtrvidul -erIM  rimiiinmafii,  the  icirrliuiii  iir  irhroiiic 
cancers,  are  moderate -sized,  hard,  nodular,  and  coinparutivoly  slowly- 
growing  tumours,  which,  sooner  or  later,  ulcerate  and  become 
disaeminated  through  the  body. 

Strvdure. — They  are  characterized  by  tho  largo  amount  ot  their 
stroma  (Fjg.  19).  Indeed,  the  central  parts  ot  the  growth,  in  some 
cases,  consist  of  little  else  than  dense  fibrous  tissue,  with  a  few 
atrophied  and  fatty-looking  cells  in  tho  shrunken  alveoli.  The 
circumferential  parts  of  such  tumours,  however,  still  display  the 
typical  characters  of  acinous  carcinoma,  and  in  the  surrounding 
tissues  the  epithelial  invasion  and  tho  small-cell -infiltration  are 
•till  going  on.    It  is  owing  to  the  excessive  formation  of  fibroua 
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tieeue  that  tho  acirrhous  cancer  is  so  hurd,  and  oreoka  imdor  the 
kiiite  whHn  cut ;  nnd  to  tho  tendency  of  tho  BbrouB  tiesuo  to  shrink, 
that  tho  Bkin  over  tho  tumour  becouiaf  puckered  and  iho  nipple  in 
the  case  of  the  mamuia  retracted,  and  that  the  cut  surface  of  the 
tumour  becomes  toncuve. 

I'aiuil  ifuti, — ^The  breast ;  but  scirrlious  cancer  also  occnrs  in  tho 
pylorus,  and  more  rarely,  in  other  situations.  The  gencml  apjicar- 
ance  of  aoirrhoufc  cancer,  the  syniptoms,  diaKnoaia,  varieties  Mid 
Ircatroont,  are  given  under  Diseases  of  the  lireast,  its  favourite 

[i)  TItr  toft  tpheroidal-ctlled  rarciiwmitla,  the  medullar;/,  rnnpha- 
laid  or  iicutt  eantere,  are  much  mora  rapid  in  their  growlji  than 
tho  preceding  variety,  and  form  eoft  and  often  large  tumours, 
quickly  terminating   in  ulocmtion 
and  general  disaomination  through 
S-/l^-_.^  tho  b<dy.    Slrveturtr.  ~-Tht>  stroma 

--S'mTV.?-^^^,         '8  scanty  in  amount  (Fig.  2<J).  and 
If-rS^'  ^  ,:7S;:S'<r"-ii  floee  not  contract  like  that  of  scir- 

rhous ;  the  colle,  whioh  atv  very 
)>rone  to  undergo  fatty  degeneration, 
iirecontuined  in  largo  ulveoU.  These 
ciinccra  ai-e  verj-  vasculMr,  and  au 
tho  scatity  Btromu  affords  but  little 
^   .  support    to   the   veasoU,    extcnsire 

hitmorrhages  into  tho  substatioo  of 
I'l,.   v..     .-  ..  .^ii.iiii'lal-cellcd    thegrowthareoommon,  Unsection, 
ur  mt-lulhirj  cBroinouia.  yiey  appear  of  a  greyish-white  or 

cream  oolour.blotchedinptftceBwitE 
blood,  -whilst  in  tho  oontre  they  may  be  almost  ditfluent.  oonsnqaent 
upon  their  having  undergone  fatty  degeneration.  Ou  nooount  ol 
the  rexomblance  to  brain-matter  the  older  pathologists  termed  them 
rnrrphaluid  canctr:  After  they  have  involved  the  skin,  they  pro* 
trade  in  the  fonn  of  a  bleeding  fungating  mosiii,  and  henoo  were 
further  called  fungiu  hirmaltida.  Although  in  aocordanoe  with 
geiiiTal  usage  the  spheroidal- ccUod  carcinomata  are  divided  into  | 
haul  and  soft,  it  should  be  understood  that  histologically  no  hanl- 
und'fHSt  lint;  con  be  drawn  between  them,  ns  the  chamoters  of  i 
tho  one  oft*^n  merge  into  thow  of  tho  other,  so  that  sometimes  it 
may  1«  dithcutt  to  dL>uide  whother  on  individual  spheroidal-colled 
carcinoma  should  bo  classod  as  hard  or  soft.  « 

Utiwl  *nif<.^The  testis,  liver,  bladder,  kidney,  ovary,  and  breaat. 
Seooudary  growths  in  int«mal  orgoiiit  consequent  upon  thedissomi- 
nation  of  scirrhous  cancer  are  often  of  the  soft  variety. 

(c)  VoHoid,  or  gdatini/tirm,  amitimnata. — These  terms  are  applied 
to  oithor  of  the  above  described  varieties,  or  indeed  to  any  form  of 
carcinomu,  whii-h  has  undergone  mucoid  or  colloid  degenenitioli.     It 
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ifl  believed  that  the  degeneration  generally  begins  in  the  coIIh  which, 
a«  they  become  enlarged,  so  distend  the  alveoli  that  the  latter  can 
he  seen  by  the  naked  eye.  The  colloid  material  is  glistening,  semi- 
tranfiluoent,  and  jelly-like,  or  in  places  diffluent.  In  it  some 
spheroidal  cells  are  generally  foimd.  The  fuvourih  seats  of  those 
cancers  are  the  stomach,  intestine,  omentum  and  ovary ;  but  they 
occasionally  occur  in  the  breast. 

2.  The  squamous-celled  carcinomata  {Epitheliomata)  always 
spring  from  the  skin  or  from  a  mucous  membrane  covered  by 
BquamouB  epithelium,  and  constitute  the  second  great  division  of  the 
cancers.  They  are  characterized  by  the  resemblance  of  their  cells 
to  squamous  epithelium.  The  typical  alveolar  arrangement  of  the 
carcinomata  is  much  less  well  marked  than  in  the  spheroidal- colled 
or  acinous  variety. 

It  was  to  this  squamous-celled  form  of  carcinoma  that  the  term 
'epithelioma'  was  originally  applied;  but  as  all  carcinomas  are 
now  believed  to  be  epithelial  growths,  the  term  '  squamous- cellod  * 
is  prefixed  to  this  variety  to  distinguish  it  from  the  columnar-collod 
and  the  spheroidal-celled  carcinomata.  Squamous-celled  carcino- 
mata may  spring  either  from  the  skin  or  from  any  mucous  mombrane 
covered  with  squamous  epithelium,  and  are  especially  common 
where  skin  and  mucous  membrane  meet,  as  in  the  lip,  anus,  &c. 
They  are  most  frequent  in  the  old,  seldom  occurring  under  forty 
years  of  age,  and  are  more  common  in  men  than  in  women.  Ihoy 
are  usually  the  result  of  continued  irritation ;  thus  in  the  tongue 
they  may  be  due  to  the  presence  of  a  jagged  tooth,  in  the  li])  to  tho 
constant  contact  of  a  hot  pipe-stem,  in  the  scrotum  to  the  retention 
of  soot  or  coal-tar  in  the  folds  of  the  skin.  They  are  rIho  not 
uncommon  in  situations  where  the  epithelium  is  in  an  abnormal 
condition,  as  in  old  scars,  white  patches  on  the  tongue  and  inner 
side  of  the  cheek,  chronic  idcers,  warts,  and  moles. 

Structure. — A  squamous-celled  carcinoma  consists  of  solid  columns 
of  epithelium,  which  have  perforated  the  basement  membrane,  and 
have  grown  'into  the  connective  or  other  underlying  tissue.  The 
columns  are  surrounded  by  an  imperfectly  fibriUated  stroma  and 
a  small-cell-infiltration.  This  proliferation  downwards  of  tho 
epithelium  into  the  connective  tissue  is  common  to  many  chronic 
irritative  processes  or  growths  of  the  skin,  and  by  itself  is  not 
characteristic  of  epithelioma.  In  an  epithelioma  some  of  the  epithe- 
lial cells  become  isolated  and  lie  in  the  connective  tissue  away  from 
the  down  growths.  These  isolated  cells  multiply  and  form  masses 
of  cells  which  become  moulded  into  irregularly  oval  or  round 
clamps,  or  may  follow  the  lymph  channels  and  thus  distending 
them  produce  a  network  of  solid  epithelial  tubules.  But  in  any 
case,  in  this  manner  epithelial  masses  or  cylinders  arise  which, 
lying  in  the  depth  of  the  tissue,  are  not  continuous  with  the  surface 
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epithelium.  From  tlioHo  inassea  anil  ofUnilera  in  turn  opithnllal 
cells  booome  isolatod,  and  from  these  isolated  cells  fresh  ifll  iuiuisc« 
are  formed,  bo  that  in  the  connective  tJSHUo  in  the  do)ith  umnorous 
ialete  of  epidnrmal  epithelium  are  found,  bo  irre^krly  diatii- 
biited  timt  they  cannot  be  traced  to  the  surface,  with  which,  lu  a 
matter  of  fact,  once  the  growth  haa  begun,  they  are  never  directly 
continuous.  Both  in  the  epithelial  downgrciwths  and  in  tho  alvMli 
or  islete  in  the  depth  are  often  found  xmall  collectioDS  of  cells  of 
a  creaoentic  shape,  arranged  concentrically  around  one  or  tnore 
Otintral  rounded  cells.  These  collections,  generally  apoknn  of  aa 
edl-tialt,  are  homy  pearb.  They  are  built  up  from  m-IIb  which 
originally  were  epideniial  in  duvmcter.  The  circumferential  oella  of 
A  cell-nest  are  cylindrical,  these  are  followed  by  cubiuil  c«lls,  and 
these  again  by  narrow,  curved  or  crcecentdc  cells,  armngtid  cun- 
centrically.  The  centre  of  the  mass  may  consist  of  a  glistening 
homogeneous  or  concentrically  Btriat«d  body  devoid  of  nuclei  which 
consists  of  horny  matter.  The  structure  of  these  nests,  that  ie.  thw 
concentric  arrangement  and  tbo  oomification  progressing  from  tho 
centre  tn  the  periphery,  depends  on  the  fact,  that  thr  central  aint 
innermost  cells  are  the  oldest,  while  the  peripheral  ones,  which  at 
first  show  no  tendency  to  become  homy,  are  the  youngest.  Cell- 
neats  and  homy  pearls  may  be  absent,  and  when  present  arc  only 
tlien  characteristic  of  carcinoma  if  they  are  imbedded  in  the  depth 
discontinuous  with  the  Hiirface.  Innocent  )>upillomata  fm]n«iut]y 
contain  pearls,  but  then  only  in  epithelial  processes  which  are 
either  directly  continuous  with  tho  aurfaixi  or  ean  eoHly  hn  traced 
to  the  surface.  The  epithelium  of  the  surface  of  sqiutmous- celled 
carcinoma  is  usually  alsii  proliferated  outwards,  forming  a  warty 
excreacence  or  caulitlowei'-like  growth.  Breaking  down  rapidly 
ensues,  and  an  epithehomaloiis  ulcer  is  the  result. 

In  the  Bccimjianying  woodcut  (Fig.  21 },  which  represeuta  the  edge 
of  a  squamous  epithelioma,  tlie  duwn-gmwuig  epithelial  oolumna,  k 
oolomn  in  transverse  section,  nnd  several  ccll-ne«t8  are  seen. 

V4ual  Muit. — Tongue,  lower  lip,  cheeks,  gums,  vulva,  scrotum, 
penis  and  anus. 

Bign*. — A  aquainouR-c«llcMl  carcinoma  usually  liegins  as  a  warty 
tubercle,  which  soon  bwomes  on  ulcer  with  raised,  everted,  einuoua 
and  indunted  edges,  aud  a  hnrd,  warty,  and  irregular  Imsn.  whilst 
the  tissues  around  become  infiltTate<l  with  the  growth  and  the 
nearest  lymphatic  gland>t  enlarged.  At  other  timea  it  begins  in  • 
cradt  or  fisBure.  and  the  ulceration  keeping  jiace  with  the  ppitfaelial 
invasion,  the  marginH  ol  the  ulcer  are  sliarjdy  defined,  and  may  be 
uiidunniniid :  or  again  the  growth  may  have  tho  appearance  of  a 
GBulitlower-like  mass  at  warts,  often  of  homy  consistency,  pro- 
jootitig  above  tho  IrvuI  of  tho  eurrouuding  skin.  Unless  an  t^the- 
Uoua  is  removed  wliilst  the  disease  is  still  local,  reourrouce  nsoally 
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takea  place  in  the  nearest  lymphatic  glands;  at  times,  like  other 
forms  of  cancer,  though  less  often,  it  may  become  iliBaominatod 
through  intemat  organs.  When  inuompletely  removed  it  will 
retnm  in  the  scar.  Death  is  usually  the  result  of  exhaustion  con- 
sequent upon  ulceration  and  hemorrhage.  The  lijpit,  iliu'juotU, 
and  trtatmait  are  further  referred  to  nnder  Diseases  of  Regions. 
(See  Lip,  Tongue,  Ac.) 

3.   COLDHNAB-CELLED  CABCINOHATA  Or  CYLINDRICAL  CARCINO- 

MATA  consist  of  cells  derived  from  l^olurana^o^cyli^dI'ical  epithelium, 
and  are  usually  of  slower  growth  than  the  former  varioties. 
They  oit«n  begin  as  papillary  outgrowths  from  the  surface  of 
I  membranes  covered  with  columnar  epithelium,  or  from 


the  interior  of  the  mucous  glands,  and  are  most  c< 

rectum,  though  they  may  afFoct  other  parts  of  the  intestine,   the 

nlerus,  &q.     They  may  also  occur  in  the  breast  as  duri  miirera. 

Slruci«re,- — They  consist  of  irregular  tubes  or  alveoli  lined  with 
oolunmar  epithelium,  and  bound  together  by  a  delicate  coimoctiTe- 
tisene  stroma  more  or  less  infiltrated  with  smaU  round  celb.  The 
^ithelial  cells  retain  more  or  less  tiieir  shape,  and  are  arranged  at 
right  angles  to  the  walls  of  the  alveoli,  generally  leaving  a  central 
space.  In  the  more  rapidly- growing  tumours,  however,  the  alveoli 
become  completely  filled  with  the  cells.  lAko  other  carcinomata 
they  infiltrate  the  surrounding  tissues,  and  may  affect  the  lymphatic 
glands,  and  later  become  disseminated  in  internal  organs,  especially 


.ij  111  rMMniiiug  p!iin  l)y  opium,  neutralizi 

vc  smell  whon  iilconititm  has  occurred  by  antiseptics, 
ig'  the  strength  by  nourishing  diet  and  stimulants, 
eatmcnt  aims  at  removing  the  cancer  by  operation, 
lat  it  may  not  return  or  manifest  itself  in  other  parts, 
jiy,  there  is  a  good  chance  of  the  squamous-celled  c 
»ing  so,  and  in  some  forms  of  the  columnar  and  8ph< 
e  same  fortunate  result  occasionally  occurs.     As  a  r 
e  issue  is  not  so  favourable,  and  after  an  immunity 
iration  according  to  the  variety,  situation,  and  size  of 
B  length  of  time  it  has  existed,  and  the  implicat 
plication  of  the  l3rmphatic  glands,  the  disease  retumi 
the  lymphatic  glands,  or  in  internal  organs.     But 
tient  may  not  be  cured  by  an  operation,  he  maj 
ieved  by  the  removal  of  the  local  trouble,  and  die  w 
38  from  the  implication  of  internal  organs.     Should 
ermined  on,  it  is  best  done  by  the  knife ;  but  in  c< 
scissors  or  ^craseur  may  be  more  applicable.    At  tii 
y  be  employed.     Becently  it  has  been  urged  that  el 
able  of  so  acting  on  the  cancer  cells  as  to  prev« 
wth  and  produce  shrinking ;  but  there  is  at  presen 
thy  evidence  that  it  has  any  such  action.     Injectio: 
1,  obtained  by  mixing  the  toxins  of  erysipelas  wi 
Bacillus  jprodigiosusy  has  been  apparently  attended 
«ss  in  that  the  growth  has  diminished  in  size ;  but 
>orous,  and  its  use  has  been  followed  by  fatal  resi 
the  least  is  quite  empirical.    The  various  methods  c 
inomata  will  be  described  more  in  detail  under  ! 
ons. 


I.   CjftU  /armed  6y  dUUntion  of  naturallg-eritfing  cavitiet  or  ipacet. 

Theae  are  subdivided  into: — A.  Exudation  cyste;  5.  Sotention 
cjBt« ;  &nd  C.  Gxtrarasation  cjrste. 

A,  EirOATiON  CY9T8  are  formed  by  exudation  or  by  oicossive 
secretion  into  cavities  wbich  have  no  excivtory  duct.  Under  tliis 
head  are  included  Burwe,  OansUa,  Cystic  bronchocelee,  and  Cysts 
in  tbe  ovary  due  to  the  dilatation  of  Graafian  follicles.  Thoy  will 
be  further  reterred  to  under  Diaonsoa  of  Bureie,  Ganglia,  &c. 

K.  Kktestiok  CTBT8  are  formed  by  the  retention  of  the  normal 
aecretion  and  the  consequent  dilatation  of  the  ducts  or  acini  of  the 
affected  gland.  They  are  lined  with  epithelium ;  their  walla  become 
thickened  by  fibroid  changes ;  and  the  natural  aocrt'tion  is  altered 
by  inspioaation  or  by  exudation  from  tbe  cyst-wall.    Three  forms 


Flo.  22. — A  wbaceoni  cjrit  diviJed  into  haWn,  and  one  hstf  empticil  of  ita 
eontenta.  It  ii  aurranndcd  by  a  distinct  capsule,  and  is  ailiinteil  in  the 
akin  proper  superficial  to  tlie  |ianicu1iis  odiposiu.  (St.  Bartholomew's 
Hospital  Moseum,  No.  3,3S1  r.) 

are  described — 1,  atheromatous  or  sebaceous  cysts  duo  to  the  dilata- 
tion of  the  sebaceous  glands ;  2,  mucous  cysts  formed  by  the  dilata- 
tion of  mucous  glands ;  and  3,  cysts  produced  by  the  distension  of 
special  ducts,  as  the  salivary,  lacteal,  hepatic,  and  renal  ducts,  and 
tubules  of  the  testicle. 

1.  Afheromalo,i>oT!tlHic»,iii  cysts  (irens)  (Fig.  Tl)  occur  mostly  on 
the  scalp  or  face,  but  may  bo  met  with  on  any  pni-t  of  tho  body,  and 
are  often  multiple.  They  do  not  contain  huir  follicles,  papillio,  or 
other  skin  elementt*,  thereby  diiTering  from  tbe  dermoid  cysts,  which 
tbey  otherwise  resemble.  Those  on  the  scalp  are  sometimes  here- 
ditary.    Sign*. — They  form  smooth  lens-shaped,  semi-fluctuating, 
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ti.    Tb^ir  V>I1«  B*T  HBfagO  « 

be  nmond  br— ^J'  DMMMita.    Jk)    ilillht,  Oh        _ 

the  wbauzcoQ*  nutwr.  aB^  Maaa^  Urn  tytt-wiM  vM  fawa  ^li 

palling- it  oat.    Cmn  iktoU  b*  tafcw  Boi  to  Iki*  MQT  «l  &■  «aB 

behind,  or  n.  tmaHttaam  moMfmia  immm.  (r]  DbtagAa  cailM 
with  A  pn>W.  uxd  aqamniiip  oat  the  i<«toati  A^  an  u^ 
bnvvver.  to  ivfill  wb«D  emptwd  in  tbb  vvt,  iiiiliw  tba  lljd  ■■»  ■ 
•1a>  aiiu«ezed  out  or  nifficimt  iiiflaiiim»tian  is  Mt  np  to  Jaifauj  iL 

:!.  .VHfH4  'itri*  u«  fonned  bv  the  dihtotJMi  of  ««>■>  tfaadi. 
ThcT  occur  in  the  lips,  mouth.  UUa.  and  othv  ritoMliiaa  vkon 
niuous  t'Iand«  exi^t.  In  the  mouth  tber  QODalitato  ons  tem  cf 
rtiHili.  The  M-called  dio|«T  of  the  mntmm  ia  gBoanSlj  Wivnd 
t<>  be  dnc  to  the  diktalion  of  onp  of  the  tnucoai  ({landa  irf  A*  lining 
infriiibranc  of  that  caritr.  uid  tha  rysta  met  with  at  tha  aBbaom 
of  tho  vaiiina  to  &  dilatation  of  Bartholia's  (Hand*.  The  walla  of 
III  iinouH  eynta  are  thinner  than  thoae  of  the  acfaaoeoaa  Tariatjr ;  IIm 
(writi'iitfi  arn  vucid  and  mucoid  in  character,  and  dilorarteriiM  n  at 
tiin'-i  jircMont.  Trmlmeat.—ExcUifia  of  a  piece  at  tha  waD,  and 
louchiiiK  tb<i  interior  with  nitrate  o(  nlrer  or  other  eaaMie  will 
ICitii-mUy  Clin:  them ;  if  not,  the  erst  must  be  diwoctod  onL 

:i.  'V*t>  /i/rmnl  by  thu  dilatnUim  of  iptriai  duel*.— As  examplas  of 
thcw-  limy  Im  mentioned,  dilatation  of  Wharton's  diut  (rDntiJa),  of 
a  liu^Hil  duct  (giilai'ieeU),  and  of  a  tubule  of  the  testada  (fwrjutirf 
hyilrxTflr).     For  a  further  account,  see  DiMiasea  of  Befpona. 

< '.  KxTHAVAHATiny  CTMTB  sro  foniicd  by  extraTaaation  d  Uood 
iiitii  I'low-il  uBvitiuK,  an  tbi>  tunica  vof^nalis  of  the  testiole  (luemato- 

II,  f'giU  I'/ nfto /urmalion. 

T|,i,M>ur><dJvii1<vIitil'>-A.>'(iniuH  cysts:  B.Blood-oyrta;  0,Vn- 
iiNiiiiiijHiiDidi'yNlii;  It. luiplantutiun cysts; andB>Paiasitioajita> 
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A.  Skbous  or  sncFLE  CYSTS  are  thin-walled  cysts,  lined  with 
a  single  layer  of  endothelium,  and  containing  a  sticky  serous  fluid. 
They  are  supposed  to  be  formed  by  the  accumulation  of  fluid  con- 
sequent upon  irritation,  pressure,  &c.,  in  the  lymphatic  spaces  of 
the  connective  tissue,  these  spaces  subsequently  becoming  fused 
into  a  single  cavity.  Their  walls  consist  of  fibrous  tissue  formed 
by  the  condensation  of  the  surrounding  connective  tissue  by  the 
pressure  of  the  fluid.  As  examples  of  serous  cysts  may  be  men- 
tioned : — adventitious  bursse  developed  over  prominences  of  bone, 
some  forms  of  ganglion,  and  simple  cysts  in  the  breast,  neck,  &c. 
By  some  pathologists,  however,  the  serous  cysts  found  in  the  neck 
are  regained  as  congenital  formations.  Those  in  the  median  line, 
except  those  arising  in  connection  with  the  remains  of  the  th}TO- 
glossal  duct  are  undoubtedly  formed  by  the  enlargement  of 
pre-existing  bursse,  e.f/.,  those  about  the  hyoid  bono. 

B.  Blood-cysts  ok  ilematomata  may  be  subdivided  into — 

1.  True  blood-cysts,  which  are  most  commonly  met  with  in  the 
neck,  and  consist  of  thin- walled  cysts  containing  pure  blood.  Their 
mode  of  origin  is  doubtful,  but  they  appear  to  have  some  connec- 
tion with  the  veins,  since  if  tapped  they  often  bleed  very  freely. 

2.  Cysts,  formed  by  condensation  of  the  tissues  around  a  mass  of 
extmvasated  blood.  In  such  the  blood  may  become  absorbed  or 
organized ;  or  it  may  break  down  and  disintegrute,  or  deposit  fibrin 
upon  the  wall  of  the  cyst ;  or  suppuration  may  occur  and  un  abscess 
ensue.  They  are  common  in  the  scalp  [cephallnfmutouKCjy  on  the 
ear  {haematoma  auris)  and  in  the  arachnoid,  but  may  occur  in  any 
situation  after  injury. 

The  extravasation  of  blood  into  serous  cavities  and  into  solid 
tumours  is  also  by  some  included  under  Iliomatoma;  but  such 
a  classification  is  misleading  (see  HitniatocelCy  Sarcoma), 

C.  Pholiferous  compound  cysts  are  cysts  containing  growths. 
They  are  most  common  in  the  breast  and  ovary,  and  will  be  found 
more  fully  described  xmder  Diseases  of  the  Breast.  These  cysts 
are  developed  in  connection  with  the  growth  of  solid  tumours,  and 
must  be  distinguished  from  cystic  degeneration,  which,  as  has 
already  been  shown,  is  very  common  in  some  forms  of  tumour. 
In  the  one  case,  the  cysts,  which  may  be  regarded  as  primary, 
contain  growths  springing  from  theii*  walls  or  projecting  into  them 
from  the  growth  aroimd.  In  the  other  case,  the  cysts  are  secondary, 
and  are  produced  by  the  degeneration  and  softening  of  the  tumour- 
elements,  or  by  the  extravasation  of  blood  into  the  substance  of  the 
tumour. 

D.  Implantation  cysts,  or  traumatic  dermoids,  as  they  are 
sometimes  called,  are  believed  to  be  due  to  the  intrusion  of  small 
fragments  of  epithelium  through  a  punctured  wound  into  the  sub- 
cutaneous tissue,  where  they  grow  into  a  cyst.     They  occur  most 
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froquontly  in  the  palia  of  tho  hand  aa  staail  pajnlMe  roonded 
tumoiiTB,  over  which  a  cicatrix  is  often  found.  Thoy  oaatain 
MbiiPiy)us  matter.     Cuniptitte  removal  ot  the  cyst<wall  is  esstmtioL 

K.  1'arasitio  0Y8TS  are  such  lu  are  formed  in  the  tissues  aroiuid 
u  pnnuite.  //yijutttj  c^Hff  only  are  here  described ;  foran  ovcouut  of 
othsr  paraaitio  cysts,  the  student  is  tefetrod  te  a  work  on  Pathology, 

Ilfjdatid  cytU  may  occur  in  any  of  the  tiasues  or  organa  of  tie 
body,  but  are  most  often  met  with  in  the  liver.  They  are  the  cystic 
•tNK«  in  the  develoiiment  of  the  cfslode  worm,  known  as  the  Terrtia 
tthi"<facciu.  Thi«  worm  in  the  mature  fonn  inhabits  the  inteatine 
of  thi'  dog.  Thence  the  ova  may  accidentally  contamiuate  food  or 
water,  and  so  gain  admission  to  the  human  intestine.  The  uva  are 
then  hatched,  and  the  embryo  may  make  iU  way  by  the  ]>orbil  vein 
tu  the  liver,  or  by  other  channels  la  some  other  part  of  the  bwly, 
whore  it  l)ecomea  converted  into  a  cyst.  The  cyst-wall  (riirfnn/itf) 
ie  funned  of  an  external  Uiminatal  elastic  layer  and  of  a  lining 
uetnbmoe,  or  p'lrriichi/inalous  layer,  composed  of  cells,  granules, 
iiiuacli'-libres,  and  a  water  vascular  system.  Around  the  cyst  a 
fibrouB  capsule  {edori/ii)  is  formed  aa  the  result  of  the  irritation  of 
the  connective  tissue,  and  to  this  capsule  the  true  cyst-wall  is  very 
loosely  attached.  The  eyat  is  fiUed  with  a  clear  or  slightly  opnJeKoeat 
watory  fluid  containing  chloride  of  sodium,  usually  bookleta  udi] 
a  tnwn  of  sugar,  but  no  albunien.  As  the  cyst  enlarges,  vesicles  or 
hriMid-rupg'du  arc  developed  from  the  lining  membrane,  and  in  tham 
tailirtt.  or  a:nall  oyct-liko  bodies  turniBhod  with  four  suckers  and  n 
orowii  of  huoklots,  are  formed.  From  the  brood-capeules  secondary 
or  liiiuijhlr'r  rpte  may  lie  develojed.  liaving  the  same  stniutuR  «s 
th"  primniy  or  mother  cyst,  and  in  them  again  tertiar)-  or  </Tand- 
ilaughtrr  cysb.  At  times  the  mother  cyst  docs  not  contain  any 
vcsicloe  or  broud-capsules,  and  is  then  called  tlerHr.  At  othor 
timua.  US  in  tho  Bhutts  of  bones,  there  may  be  no  mother  cyst,  a 
oonJition  known  as  multil'irulur  hydatiiU.  The  cyst  may  (1)  oeaso 
to  grow,  die,  and  be  converted  into  a  putty  or  mortar-like  mau  at 
tiiBUc,  undergoing  in  places  calcification;  (2)  it  may  suppurate,  or 
(3)  burst  spontaneously.  Tlir  tigiit  of  an  hydatid  cyst  of  courw 
vary  according  to  the  nituiition  of  the  cyst.  All  that  con  be  hero 
Haul  is  that,  when  the  cyst  ia  in  an  accessible  situation,  it  give^  rise 
to  a  tense,  elastic,  more  ur  loss  globular  fluctuating  swelling,  of  slow 
growth,  in  which,  on  percuseion,  a  i>eculiar  thrill  may  be  felt,  the 
so-callerl  hyilaUd  /rrmitii:  Ituiituro  or  puncture  may  be  followud 
by  a  difTusn  ftr>-themubiUB  or  uiticarioiis  eruption.  The  trtaimntt 
ahoubl  be  iirevoiitive  and  curative,  frrivuthv  trratmnit, — tivoing 
that  the  dog  iH  infected  by  eating  the  uflal  of  the  sheep  or  piR, 
in  which  the  worm  n-'HJdns  in  its  eostodo  etate,  and  that  tuu  ia 
mA  by  food  or  wut*r  coutnminatod  by  the  dng's  excreta,  which 
oontain  the  ova  of  the  tinea,  the  dog  should  be  prevented  from 


baTing  accoBB  to  mch  Ibod,  and  mn  attempt  elMmld  be  made  to 
deetroT  the  worm  and  its  ova.  Thna.  dogs  4iould  he  purs^il  and 
given  an  thefanintica,  whilst  their  kennels  t^hould  l«  scalded,  and 
their  excrement  boried  or  bomt.  All  green  food,  as  TratiiT-i.nf^'f, 
that  runs  the  risk  of  being  foaled  bv  dogs,  should  be  well  cleans^l 
before  it  ia  eaten.  Curatire  trtatment, — ^The  cy«t  should  b^-  ivn.*  •v-.^il 
entire  where  practicable.  Where  this  is  impossible,  it  $houM  !•.' 
incised,  the  contents  evacuated,  and  the  cavity  dnined.  or  Wtter. 
the  true  cyst-wall  should  be  shelled  off  the  fibrous  capsule,  and  the 
latter  left  to  granulate.  Aspiration  or  puncture  is  highl y  da u.>?r:  ii«. 
especially  in  the  case  of  abdominal  hydatids.  Althoui&rh  m.uiy  i.  y<s 
have  been  thus  cured,  sudden  death,  secondary  infiltration  <•£  the 
peritoneal  cavity  with  the  hydatids,  peritonitis,  and  other  aooider.:^ 
have  followed  this  treatment.  When  the  cyst  has  suppurate*!,  it 
should  be  opened,  washed  out  and  drained. 

m.  Cyits  of  congtu  ital  origin . 

CoxoESlTAL  CYSTS  may  be  formed  in  various  ways : — 1.  By  the 
induaion  of  a  portion  of  epiblast  within  the  mo>ol>la<t  'hrrm^id 
cynU).  2.  By  the  distension  in  after  life  of  some  fiLtiil  >tructur^ 
which  has  not  become  obliterated  in  the  course  of  n(»rmal  devel'ip- 
ment;  for  example,  encysted  hydrocele  of  the  spermatic  cord 
developed  in  an  unobliterated  portion  of  the  funicular  process  of 
the  tunica  vaginalis,  cysts  in  the  middle  line  of  the  neck  arisin*;  in 
remains  of  the  thyroglossal  duct,  and  certain  broad  ligameDt  cysts 
developed  from  the  parovarium.  (See  Teitirh,  <lv.)  3.  By  the 
inclusion  of  a  blighted  ovum  in  a  part  of  the  embryo.  Sucli  at 
least  is  the  origin  ascribed  to  certain  cysts  containing:  pieces  of 
bone,  cartilage,  teeth,  &c.,  occasionally  found  in  connection  with 
the  ovary  and  testicle. 

Another  form  of  congenital  cyst,  known  as  the  cystif  lnjfjromay 
is  not  uncommon.  It  consists  of  dilated  lymphatic  spaces  with  a 
varying  amount  of  fibrous,  fatty  and  nx»void  tissue  around,  being 
almost  solid  or  quite  cystic  according  to  the  proportion  of  the  solid 
elements.  Hygromata  occur  in  the  neck,  axilla,  scrotum,  &c. 
Their  origin  has  not  at  present  been  satisfactorily  explained. 

Of  the  congenital  cysts,  the  Dermoid  only  are  described  hero. 

Dermoid  cysts  are  cysts  in  the  walls  of  which  are  found  all 
the  structures  constituting  the  true  skin  and  its  apjHjndages,  such 
as  hair,  hair-follicles,  sebaceous  glands,  &c.  The  contents,  which 
resemble  sebaceous  matter,  consist  of  the  secretion  of  the  glands 
in  the  cyst-wall,  and  of  epithelial  debris,  and  frequently  of  hair. 
They  are  often  quite  unconnected  with  the  skin,  and  their  origin 
is  attributed  to  the  inclusion  of  a  portion  of  the  epiblast  in  the 
mesoblast,  an  explanation  which  in  tlio  region  of  the  neck  and  face 


^xv*  <.  v^L  so  common  near 

orbit  forms  a  smooth,  tense,  globular  tumou: 
able  on  the  parts  beneath.     It  is  always  co 
and  though  generally  small  may  attain  a  co 
mrnt. — The  cvst  should  be  dissected  out  I 
and  parallel  to  the  eye-brow,  in  order  tL 
much  as  possible  hidden.      At  times  thesi 
beneath  the  eye-lid,  or  into  the  orbit,  and 
known  to  perforate  the  bone  and  extend  in 
skull.    Care,  therefore,  is  necessaiy  in  thei 
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SECTION  II. 
Qeke&al  Pathology  of  Injuhies. 

V  WOUNDS. 

Wounds  are  divided  into  two  great  classes,  the  open  and  the 
BuhctUaneous, 

Open  wounds. — ^A  wound  has  been  defined  as  *a  solution  of 
continuity  in  any  part  of  the  body,  suddenly  made  by  anything 
that  cuts  or  tears,  with  division  of  the  skin.'  Here  our  attention 
will  be  confined  to  the  general  pathology  and  treatment  of  wounds 
of  the  soft  tissues.  Wounds  of  special  tissues,  as  bone,  muscle, 
blood-vessels,  nerves,  &c.,  will  be  further  referred  to  under  those 
heads. 

The  PROCESS  OF  REPAIR  in  open  wounds  of  the  soft  tissues  differs 
according  as  the  wound  is  incised,  lacerated,  contused,  or  punc- 
tured, and  according  as  it  is,  or  is  not,  kept  aseptic,  properly 
drained,  and  protected  from  infective  processes.  The  healing 
process  will,  moreover,  be  influenced  by  the  patient's  state  of 
health  previous  to  the  woimd,  and  the  hygienic  conditions  under 
which  he  is  subsequently  placed.  Let  us  first  take  a  general  view 
of  the  process  of  repair  as  it  occurs  in  a  simple  incised  wound  in 
a  healthy  subject.  Immediately  the  wound  is  inflicted  there  will 
be  free  haemorrhage  varying  in  amount  according  to  the  vascu- 
larity of  the  part,  probably  a  spouting  of  blood  in  jets  from  a  few 
larger  arteries,  and  a  more  or  less  general  oozing  from  the  smaller 
vessels  and  capillaries.  The  haemorrhage  from  the  larger  arteries 
having  been  arrested,  and  that  from  the  smaller  having  ceased 
spontaneously,  the  wound,  if  accurately  closed  and  kept  aseptic 
and  at  rest  with  its  surfaces  in  contact,  wiU  unite  without  suppura- 
tion by  a  process  of  simple  or  adhesive  inflammation.  Thus,  the 
edges  of  the  wound  for  the  first  day  or  two  may  present  a  very 
faint  blush  of  redness  extending  for  a  few  linos  to  perhaps  in  a 
large  wound  half  an  inch  or  so  beyond  the  incision;  whilst  they 
may  be  slightly  swelled,  a  little  hotter  than  natural,  and  tender 
on  pressure,  but  quite  devoid  of  pain.  The  redness,  swelling  and 
heat,  however,  may  be  so  slight  as  to  bo  almost  imperceptible,  or 
indeed  may  be  said  in  some  instances  not  to  occur.  If  an  attempt 
were  now  made  to  draw  the  edges  apart,  they  would  be  found 
adherent  to  each  other,  and  a  few  days  later  firmly  united.  All 
trace  of  redness  and  swelling  about  the  edges  will  by  this  time 
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bmrt  fiMppMnd,  a  red  streak  ntlv  tetnaioing  to  awik  the  liaa  of 
Uw  woand.  This  •tmk  grows  p^er  and  paler,  tQl  nltimmtoly  ■ 
thin  white  line,  which  in  ooorse  of  time  maf  beowiie  haidly 
pom^tiUe.  atone  indicatea  the  site  of  the  injury.  Hie  mborv- 
mentioiied  jiroceaa,  whidi  ehoaU  be  attended  by  Uttb  or  no 
twnatitiitioital  distnrbanoe,  is  known  as  healing  by  the  /irit 
iutmtUm,  and  is  the  one  which,  other  things  being  equal,  ia 
alwaya  ainted  at  by  the  surgeon  in  the  treaCnieiit  of  wouods.  If 
th«  wound  does  not  admit  of  its  surfaces  binng  placed  wholly  in 
ountact.  th«  «paoe  left  beoomee  filled  with  blood,  *qA  the  wound, 
it  kept  pin^ectly  a«eptic,  onitee  ia  a  way  aimitar  to  that  above 
doKTtbnd,  without  «u]ipnr9tioii.  This  method  of  hfsling.  which 
ia  practirslly  odv  by  the  first  intention,  is  known  as  hading  hg 
Utmd'ftul.  It  i»  the  way  in  which  subcutaDeons  wounda  usually 
unite.  Should,  however,  the  wound,  whether  its  surfaces  be  in 
oontact  or  be  Mparaled  by  blood,  bo  not  kept  aaeptic.  the  inflam- 
DtatoiT  T«dnMB  and  swelling  of  the  edges,  instead  of  subsiding 
and  (Usa|>pearing  in  a  few  days,  will  increase  and  extend  for 
■ome  diatan(»  around  ;  the  parts  then  beoome  tense,  there  may 
be  throbbing  pain,  union  fails,  and  suppuration  ia  set  up.  In  the 
maantime  the  patient  may  have  a  chill  or  even  a  diotiuct  rigor  ; 
tha  tMiipcraturu  ritiee:  the  pulse  is  increised  in  frequanoy;  tbi- 
tongun  brwomoi*  coated,  the  skin  hot  and  dry,  the  urine  scanty  and 
high  coloured,  and  the  bnweU  ronfined ;  bo  complains  of  headache 
and  loss  of  appetite,  and  there  may  be  restlcsan««s  and  want  of 
•leep  and  perhaps  slight  delirium  (upfi'r  traumatit  /rrrr).  If  now 
a  fnw  exit  is  established  fur  the  pas,  or  broken-down  blood  and 
pua.  and  further  septic  changes  are  prevented,  the  coostitutiona] 
diiiturt)ani«  subsides,  and  the  surface  of  the  wound  beoomea 
cuverod  with  granulatioDS.  The  granulations  gradually  fill  up 
the  wound,  and  when  the  level  of  the  skin  or  mucous  inembrBne 
ia  ruochad,  epithelium  slowly  spreads  from  the  edges  of  the  wound 
OTfir  thn  granulations  till  they  are  completely  covered  in.     A  red 

J-  is  tliiu  luft  at  the  sent  of  the  former  wound,  and  though  this 
M  of  time  WMumoa  a  white  colour,  and  becomes  smaller 
»iutnu7ticm  of  the  librous  tissue  into  which  the  giunula- 
ti  at  length  converted,  it  is  of  a  permanent  character.  The 
abuvn  runthnd  of  TO]iair  is  known  as  healing  by  the  trroad  inttntuin, 
OT  by  ijraHuliiluin. 

In  woulida  wlivro  there  is  loss  of  eiilwtance  so  that  the  edgea  of 
tlia  okiu  oauii'it  Ihi  brought  into  cuiituct,  tht^  cavity  becomes  filled 
with  )>l'>Hl-iilut,  luiil,  it  the  wi.iimit  be  kept  a>icplic,  repair  occurs 
withiiut  •umiiirutirjii,  thr-  blood-cliit,  though  pussivi),  funniug  a 
nidUM  ill  wliii-h  the  process  of  uuiun  takes  place.  Or,  it  no  blood- 
otut  ia  prrainit,  tbn  mirfiu'n,  after  tlio  hfr-marrhagu  has  been  st»pped, 
uid  a  rcMldiish  bcrum  liluwty  escajies ;  granula- 


n  th"  yTe«»m  oi 
hmi  Ihu  Ciutni 
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tdone  appear,  first  here  and  there,  and  Anally  over  the  whole  Biirface 
of  the  wound,  which  is  then  gradually  filled  up  ax  doscribod  above. 
In  lacerated  wonndo  the  same  process  occurH,  the  deail  portions  of 
the  lacerated  tiaauea,  however,  being  first  thruwn  iifi  in  the  form 
of  sloughs.  In  flap  wounda  where  adheaion  by  the  first  intention 
has  failed,  after  the  surfaces  of  the  daps  have  become  covered  by 
granuIatioiiB  the  two  layers  of  granulations  in  contact  may  unite, 
a  mode  of  heating  known  as  Hcondary  adhetion  or  union  by  the 
third  intention.  Yet  again,  when  a  wound  has  been  sealed  by  blood 
or  discharges,  it  may  unite  either  b3'  adhesive  inflammation  or  by 
granulation,  the  process  being  hidden  by  the  B::Bb  of  hardened 
blood  and  discharges,  on  the  separation  of  which  the  wound  is 
found  soundly  healed.  It  is  the  common  method  of  honling  among 
animab.  and  ie  known  aa  healing  uitdtr  a  Kiib,  or  as  it  was  humor- 
ously described  by  Sir  James  Paget  in  his  lectures  on  Surgery,  as 
union  by  no  intention  at  all. 
Thus  a  wound  may  heal,  1,  by  the  first  intention  (a)  by  adhesive 


te  ti 

3  by  h    thud 

secondary  adhesion  or  by 


n  of  granulations;  and  4,  under  a 


acab.  These  methods  of  healing  may  now  be  studietl  more  in  detail. 
1.  Htaiitig  by  the  first  intention,  (a)  Bij  adhesh-e  iiiftiimmatirni.— 
Chiefly  as  the  result  of  the  injury  inflicted  on  the  tissues  by  the 
instrument  making  the  wound,  and  to  a  less  extent  as  the  result 
of  exposure  to  the  cold  air  and  it  may  be  of  the  irritation  of 
strong  chemical  antiseptics,  a  simple  traumatic  inflammation  is 
set  up  in  the  layer  of  tissue  bounding  the  incision  {Fig.  23  and 
Fig.  24).  As  a  consequence,  stasis  and  coagulation  of  the  blood 
is  imduced  in  the  divided  smaller  vessek  and  capillaries,  and  thus 


..«.urt  ui  laii  wound,  whilst 

fmrn  tho  pivsencp  of  nv\  corjiiiHclHs  Imt  bi 
folourlcss,  ili'iiins  Kiwrlunlly  awiiy.  It  is  t 
which  ciiMsi's  Ih'i  surfaces  of  tho  woiiml  -.dlx 
to  aillii'ic,  'IT  to  1)0001110  gluxisl  it  the  wound 
tiiuo  before  tho  edgas  afe  approximated,  at 
uncommon  practice.     A  little  further  from 


Fio.  25. — DUgrain  of 
wound  ft  dft;  or  two  >ft«r  the 
inciaioo.  The  sides  of  the 
woond  iiDit«d  b;  amall  round 
cella. 

there  is  the  usual  intlammatory 
phenomenon  of  dilat«d  vessels 
with  accelerated  flow  (Fig.  24), 
thus  accounting  for  the  faint 
blush  of  redness  and  the  shght 
swelling  about  the  edses  of  f—  "- 


the  cat  aOT 
part  af  thi 
united  witl 
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wound  to  the  other  (Fig.  26).  They  are  generally  believed  to  be 
produced  by  loops  growing  out  from  the  old  capillaries,  and  imiting 
with  others  similarly  produced  and  growing  out  from  the  capillaries 
on  the  opposite  side.  This  yascularization  of  the  imiting  layer  of 
cells  accounts  for  the  redness  of  the  cicatricial  lino,  and  for  the 
slight  haBmorrhage  which  now  occurs  if  the  edges  of  the  wound  be 
drawn  forcibly  apart.  As  the  capillary  circulation  is  established, 
the  edges  of  the  wound  become  pale  from  the  collateral  vessels 
being  now  no  longer  over-charged.  The  granulation-tissue  thus 
formed  is  at  length  developed  into  fibrous  tissue,  which,  like  all 
new  fibrous  tissue,  contracts,  obliterating  many  of  tho  newly- 
formed  vessels.  Hence  the  gradual  paling  of  the  cicatrix,  which 
now  becomes  practically  non-vascular. 

(b)  By  blood'cl<ft, — ^When  the  surfaces  of  the  wound  cannot  be 
brought  together,  as  is  frequentiy  tho  case  in  deep  wounds,  the 
cavity  left  becomes  filled  with  blood.  Tho  blood  clots,  and,  if  the 
wound  is  kept  aseptic,  healing  proceeds  in  a  similar  manner  as 
described  above.  The  clot  remains  passive,  the  surfaces  of  the 
wound  between  which  the  blood- clot  lies  become  sealed  by  l>^nph, 
leucocytes  and  Ijrmphocytes  invade  the  clot  and  destroy  the  red 
corpuscles,  large  cells  derived  from  the  endothelium  and  connective- 
tissue  cells  follow,  dispose  of  the  leucocytes,  and  then  develop  into 
connective  tissue.  Subsequently  vascularizatioii  and  afterwards  con- 
traction take  place  as  in  wounds  in  which  the  surfaces  are  in  contact. 

Healing  by  the  first  intention  may  be  prevented  by — I.  Much 
contusion  of  the  edges  of  the  wound,  with  consequent  death  of  the 
tissues  bounding  the  incision ;  2.  Tho  presence  of  a  septic  foreign 
body  in  the  woimd ;  3.  A  greatly  lowered  vitality  of  tho  tissues, 
as  from  broken  health,  abuse  of  alcohol,  diabetes,  bad  hygienic 
surroundings,  bruising  of  the  parts,  rough  sponging,  or  uso  of  too 
strong  antiseptics ;  4.  The  parts  not  being  kept  at  rest  with  the 
surfaces  of  the  wound  in  accurate  apposition ;  5.  Inefficient  drainage 
whereby  the  serum  squeezed  out  from  the  coagulating  material  is 
allowed  to  collect  in  the  wound  and  cause  tension ;  6.  Neglect  of 
antiseptic  precautions  and  consequent  decomposition  of  the  serum 
or  the  infection  of  the  wound  by  some  of  the  specific  micro- 
organisms introduced  either  at  the  time  it  was  inflicted  or  subse- 
quently. Under  any  of  the  above  circumstances  the  infiammation 
may  be  kept  up,  the  pyogenic  micrococci  may  gain  a  footing,  and 
further  infiltration  of  leucocytes  and  proliferation  of  tissue-elements 
take  place ;  the  small-cell-exudation  uniting  the  wound  then  breaks 
down  into  pus,  the  fiaps  separate,  and  suppuration  is  established. 
Supposing  tiie  cause  of  the  inflammation  to  be  now  removed,  healing 
by  tiie  second  intention  will  ensue. 

2.  Healing  by  the  second  intention, — New  vessels  grow  out  among 
the  layers  of  small  round  cells  forming  the  exposed  surface  of  the 
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womiil.  and  grannlatjon-tissue  is  thus  fonued  (Fip.  27).  Tbn 
growth  of  giBnulfttioos,  •>tikci  thinga  being  e^ual,  nxceeda  tbe 
bretUdng  down  of  the  mporficial  lavere  of  cells,  and  the  wound  i« 
gradoallj  fiUed  up.  Epithelium  derived  from  the  old  epithelium 
ftt  the  tdgoB  of  the  woutid  gnduall j  ^reods  ovor  the  surface  »f  tbn 
gnnalatioDB;  but  uev  sweat  and  sebaceous  glands,  hair  follicle*, 
papillni  and  Ij-mphatius.  Are  not  fonned.  The  cicatrix,  at  first  red 
from  the  abundanw  of  the  capillaries  in  the  gnmulAtion-tiaBae, 
bocoiiioH  pale  as  Ibe«<-  are  obUt«r«ted  hy  the  oontraction  of  the 
Gbrout!  tt«sue  into  which  the  granulatiou-tieeae  is  convert«d,  and 
though,  in  the  course  of  time,  in  oonsequeuce  of  tbe  fibrous 
contractioD.  it  becomes  smaller,  a  pemiancnt  M»r  will  remain. 

In  wounds  attended  with  loss  of  substance,  a  traumatic  inflam- 

mation  is  set  up  in  tbe  tL?«ues  unmediat«lj  adjacent  to  the  surface 

of  the  wound,  and  the  conditioDS  for  healing  being  otherwise  favour- 

aUe.  a  coagulable  material,  as  described  above,  is  formed  OT«r  the 

surface,   and  the  serum  drains  awaj-.      Loops  of  new  capillaries, 

ilmred    from    the  old,   spring 

up  amongst  the  cells  Rpladag 

the  coagoUhle    exudation  and 

softened   adjacent   tissues,   aiul 

the  wound  heals  and  dcatrixM 

us  has  just  been  described.     If 

the  wound  is  liUed  with  blcmd 

the    clot   undergoes    the    same 

changes  described  under  healing 

by  blood-clot,  the  surface  of  the 

Pio.  S7.  — Itiagniiu  of  giaiiutiiliug        clot,  however,   forming  a   pro- 

voqiid.  tcctive  layer  whilst  the  invHMon 

of  the  rest  of  the  clot  is   going 

on.     Finally,  epithelial  cells  grow  out  from  the  edgec.  of  the  wound 

bolow  the  protective  layer  of  clot,  so  that  when  this  falls  off  or 

in  romovwl   the  surfaee  is  found  rastored.     Where  there  is  much 

liu^nititin   or  cuntusjon   of  the  surface  of  the   wound,    the   de*d 

tilHUtui  nn>  first  cast  off  by  ulueratiun  in  the  way  mentioned  under 

gangrene. 

3.  Umtiuii  In/  thr  third  intrtdton. — When  the  two  layers  of  grann- 
latiuDa  oovidng  the  flaps  of  the  iround  are  placed  and  kept  in 
wmtact,  the  cupilluriee  in  the  one  layer  meet  with  those  in  the 
oLhnr,  and  ft  establish  a  vuscular  connection  between  the  two  flaps, 
and  the  hi-uliug  of  the  wound  then  proceeds  in  the  way  described 
undor  union  by  the  tirst  intention. 

4,  llmting  uiiilrr  a  loid.— The  minute  changes  of  healing  under 
a  *cab  rujuire  no  spodal  deMcnption, 

TiguTVEXT  OP  wotntDS.— The  general  principles  which  ahonld 
ta  m  the  treatment  of  wounds  will  bo  considered  under  the 
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following  heads : — 1,  Arrest  of  luemorrliage ;  2,  Cleansing  of  the 
wound  and  removal  of  foreign  bodies ;  3,  Drainage ;  4,  Closing  the 
wound  11  nd  keeping  it  subsequently  at  absolute  rest ;  5,  Preven- 
tion of  putrefaction,  fermentation,  and  infective  processes ;  and 
6,  Constitutional  treatment. 

1.  The  arrest  of  htrmorrhage  is  considered  separately  at  p.  111. 

2.  The  deaimng  of  the  wound  and  remoixtl  of  foreign  bodies  should 
be  done  with  all  gentleness,  so  as  not  to  bruise  the  tissues  more 
than  can  possibly  be  avoided,  their  vitality  being  already  lowero<l 
by  the  incision  through  them.  Thus  the  wound  should  not  be 
sponged  or  rubbed  more  than  is  absolutely  necessary,  but  u  stream 
of  water  previously  boiled,  or  if  preferred  containing  some  efficient 
antiseptic,  as  corrosive  sublimate  (1  in  500),  allowed  to  run  through 
it  to  wash  away  any  blood-clot,  or  in  the  case  of  accidental  wounds 
any  dirt  or  other  foreign  substance  that  may  have  gained  admission. 
If  the  wound  is  deep  or  irregular,  it  should  be  irrigate<l,  care  \mng 
taken  when  the  skin- wound  is  small  not  to  cause  any  forcible 
distension  for  fear  of  driving  the  fluid  iut  ^  the  interstices  of  the 
tissues,  where  it  may  act  as  an  irritant  and  set  up  inflammation. 
Foreign  bodies,  as  glass,  splinters,  bullets,  &c.,  if  lodged  in  the 
wound,  should  be  picked  out  by  forceps  or  other  suitable  instrument. 

3.  Draitifige. — Where  a  woimd  is  quite  superficial,  and  in  some 
sitiiations  where  the  parts  are  very  vascular,  as  about  the  face,  and 
for  moderate- sized  wounds  in  which  the  suHaces  can  be  kept  in 
contact  by  pressure,  drainage  is  not  necessary.  Such  wounds  may 
be  completely  closed  if  clean  cut  and  moderately  small ;  or  a  stitch 
may  be  omitted  at  one  end ;  or  a  loop  of  pewter  wire  insei-ted,  but 
only  deep  enough  to  keep  the  edges  of  the  skin  apart  at  that  place. 
If,  however,  the  wound  is  large  or  irregular  or  lacerated,  and  the 
surfaces  cannot  be  kept  in  contact,  or  it  is  doubtful  if  it  has  been 
made  aseptic,  efficient  drainage  of  the  wound  is  of  the  greatest 
importance.  Its  object  is  to  promote  the  free  escape  of  the  serum, 
which,  as  we  have  seen,  is  squeezed  out  during  the  first  twenty- 
four  hours  from  the  coagulable  exudation  formed  upon  the  surface 
of  the  divided  tissues  as  the  residt  of  the  traiunatic  inflammation .  If 
this  serum  is  allowed  to  collect  in  the  deeper  parts  and  irregularities 
of  the  wound,  it  not  only  mechanically  separates  the  surfaces  and 
gives  rise  to  tension,  a  cause  in  itself  of  the  continuance  of  inflam- 
mation and  hence  of  the  non-healing  of  the  wound,  but  is  also  liable 
to  undergo  decomposition  and  putrefaction,  and  form  a  suitable 
nidus  for  the  growth  of  pyogenic  micro-organisms.  Now  the 
coagulable  cellular  exudation,  being  living  tissue,  resists  the  agents 
which  determine  putrefaction.  Not  so  the  seioim.  In  this  wo  have 
a  fluid  containing  dead  animal  matter,  and  as  the  other  conditions 
favourable  for  decomposition  are  also  present,  viz.,  a  temperature 
of  about  100°,  and  a  sufficient  supply  of  water  and  oxygen,  the 
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ftdditioii  of  a  ferment  only  ia  required  to  aet  it  up.  I(  decom- 
position or  fermentation  then  is  Buffered  to  take  place  tliruuf^b  not 
keeping  the  wound  aseptic,  or  the  pyogeniu  micrococci  ore  allowed 
to  ent^r.  the  freshly- divided  tissues,  not  as  yet  seoletl  by  trauinatiL' 
inflummation.  permit  the  producte  of  decomposition  or  of  the  micro- 
cocoi  to  souk  into  the  tiBsues  around,  setting  up  locally  a  septic 
or  spreading  inflaiamation,  whereby  the  coagulable  cellular  exudk- 
tdon.  (emporaiily  holding  the  surfaces  of  the  wound  in  apposition, 
IB  destroyed,  aiid  healing  by  the  first  intention  is  prevented.  In  the 
meantime  the  products  of  deoom position  may  paw  into  the  blood, 
and  give  nee  to  the  constitutional  state  known  aa  septic  traumatic 
fever,  or  if  the  dose  of  the  poison  is  large,  to  sapn^mia  or  septic 
intoxication;  and  this  is  the  more  likely  to  oc^ur  if  the  wound  has 
been  dosed,  so  that  the  deoomposing  serum  is  pent  up  under  some 
degree  of  tencdon.  If  thereffire  the  wound  is  vary  large  and  deep, 
or  lacerated  or  irregular,  and  we  are  doubtful  us  to  its  being  aseptic, 
a  drainage  tube  or  tubes  should  be  placed  in  it,  and  brought  out  at 
the  most  dopenduit  part,  the  incisions,  if  the  wound  ia  made  in  on 
operation,  being  so  planned  as  to  allow  as  much  aa  poa«ible  of  a 
dependent  drain.  Kor  smaJlor  wounds  it  may  be  sutBcieot  to  place 
in  them  a  loash  of  horse-hair  or  of  catgut,  a  piece  of  gutta-percha 
tissue,  or  a  strand  or  two  of  powter  wire.  The  drain-tube  if  kept 
in  too  long  will  act  as  a  foreign  body,  set  up  inflammation,  and 
gire  rise  to  a  suppuniting  sinus  along  its  track.  It  should  therefore 
be  withdrawn  as  soon  as  the  serum  ceases  to  be  squeezed  out  from 
the  coagulating  material— I'.f.,  ia  b'om  twenty-four  to  forty-eight 
hours,  according  to  the  niite  of  the  wound.  The  drain-tube  should 
consist  of  red-rubber  tubing,  varj-ing  in  calibre  according  to  the 
size  of  the  wound.  It  should  have  lateral  holes  cut  in  it  to  facili- 
tate the  escape  of  the  discharge,  and  Mhimld  bn  made  thorou^y 
aseptic  by  being  sterili/ed  or  boiled,  and  then  kept  in  some  anti- 
Bsptic  fluid.  It  had  better  be  jiassed  through  the  tirat  layer  of 
dniHung,  and  it«  mouth  aurrouuded  by  some  absorbent  mat«nal  to 
toko  up  the  discharges.  Where  the  wound  ia  deep,  the  tube  should 
be  ancurcd  by  a  safety-pin  or  by  an  aseptic  thread.  lc«t  it  elip  in, 
and,  becoming  lost  in  the  de[ith  of  the  wound,  subeequently  act  a« 
a  fomign  body.  Tubes  of  decalcified  boue  have  been  used  in  tJte 
hope  that  they  would  becoino  absorbed,  and  so  prevent  the  neoe«aity 
of  disturbi  ug  the  droseings ;  but  they  do  not  appear  to  have  had  the 
deaiml  oSect.  Many  surgeons  now  eeldoin  or  never  use  drain  tubes. 
I  only  uae  them  myself  under  the  conditionn  stnlc<l  above.  Where 
thoy  are  dispensed  with  the  skin  wound  ia  th<-ii  not  iis  a  nile  tightly 
closed,  and  the  deeper  purls  of  the  wound  are  mntntained  in  dose 
apposition  by  means  of  buried  or  deep  sutures  and  the  application 
of  firm  pitissnre  over  u  thick  layer  of  absorbent  and  ant'  ~*'~ 
dreoattig. 
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4.  Closure  of  the  wound, — The  surfaces  should  be  placed  in 
contact,  and  the  edges  accurately  united  by  suture,  strapping,  or 
a  bandage.  Where  the  wound  involves  different  layers  of  tissue, 
muscle  and  fascia  should  be  united,  each  to  each,  by  aseptic 
sutures.  In  imiting  the  edges  of  the  wound,  care  should  be  taken 
to  see  that  the  skin  is  neither  inverted  nor  everted,  and  that  the 
sutiires,  whatever  form  is  used,  are  only  tied  sufficiently  tight  to 
keep  the  edges  in  apposition.  All  tension  should  be  avoided,  as 
this  in  itself  is  a  fertile  cause  of  inflammation.  The  sutures 
may  consist  of  silk,  silk-worm  gut,  horse-hair,  catgut,  or  silver- 
wire.  All  kinds  have  their  advantages  and  disadvantages,  and  are 
variously  required  in  different  cases.  Thus,  silver-wire  is  unirri- 
tatlng  and  perfectly  non -absorbent,  but  causes  pain  on  removal, 
and,  as  it  is  quite  imyielding,  is  apt,  from  the  swelling  of  the  pai-ts, 
to  cause  tension  and  inflammation  if  left  in  too  long.  Catgut  is 
useful  in  that  its  deeper  parts  become  absorbed,  and  therefore  docs 
not  require  removal.  For  this  reason  it  is  often  inapplicable,  as  it 
gives  way  too  soon.     Catgut  when  chromicized  resists  absorption 


Fio.  28. — Surgical  needles  and  hare-lip  pin. 

for  many  days,  and  forms  an  admirable  suture.  It  is  difficult, 
however,  to  ensure  it  being  aseptic,  and  it  is  therefore  abandoned 
completely  by  many  surgeons,  llorse-hair  is  non-absorbent,  and 
is  also  non-absorbable ;  it  has  the  additional  advantage  of  being 
slightly  yielding  as  well  as  sufficiently  supporting.  It  is  very 
useful  when  a  delicate  suture  is  required,  as  in  wounds  about  the 
face.  Silk  forms  a  strong  suture,  but  possesses  the  disadvantage 
of  being  absorbent  and  thus  of  becoming  saturated  with  the  dis- 
charges, so  that,  if  decomposition  takes  place,  it  will  act  as  an 
irritant.  Further,  unless  tied  tightly,  in  which  case  it  is  apt  to 
produce  tension,  it  yields  too  much.  At  the  present  day,  however, 
fine  silk,  horse-hair,  and  silk-wonn  gut  are,  on  the  whole,  the 
favouiite  sutures.  Sutures  may  be  made  aseptic  by  boiling  or  by 
soaking  for  twenty-four  hours  in  I  in  5()0  perchloride  of  mercury 
solution.  They  should  then  be  kept  in  absolute  alcohol  3  parts  and 
perchloride  of  mercurj'  solution  (1  in  200)  2  parts,  or  they  may  safely 
be  kept  in  carbolic  lotion  (1  in  20). 
The  sutui'es  are  introduced  by  various  forms  of  surgical  needles, 
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ilalstcd,  mid  the  C/orny,  wliich  are  referrtH 
where  thev  are  six-ciallv  indieated.     The  ot 
wounds,  as  ])v  stvptie  colloid,  iodoformized  . 
are  useful  in  wounds  about  the  face,  and  wh 
Having  closed  the  wound,  the  parts  shoul 
is  possible  at  absolute  rest,  and  supporte 
pressure  to  ensure  the  deeper  surfaces  being 
5.   Prevention  of  putrefaction,  fermentation 
occurring  in  the  wound, — Putrefaction  and 
prevented  by  thorough  asepsis,  or  by  eflBcient 
or  by  keeping  the  sui'faces  in  contact  by  fir- 
then   no    material   pj 
wherein    decompositir 
septics,  viz.,  agents  tl 
infective  organisms,  i 
surgeons  as  an  extra 
especially  necessary  w 
cannot  be  insured,  or 
Fia,  29.— Convenient        pressure,  as  in   some 
needle-holder.  fracture,   wounds  of  j( 

employed.  It  is  quest: 
logists,  however,  if  our  so-called  antiseptics  a 
of  micro-organisms  or  their  spores,  luiless  use 
endanger  the  vitality  of  the  tissues  ;  some  sur 
merely  to  asepsis,  i.e.,  absolute  cleanliness,  an 
antiseptics. 

But  we  have  to  guard,  not  only  against 
the  discharges,  but  also  against  the  entmr^/*' 
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cotton-wool,  wMch  can  be  destroyed  immediately  after  the  opera- 
tion. New  sponges  after  cleansing  should  be  kept  in  carbolic  acid 
(1  in  20).  The  sponges  should  be  passed  to  the  surgeon  in  a  steri- 
lized bowl  after  being  washed  and  placed  in  corrosivo  sublimate 
solution  (1  in  1,000).  The  hands  of  the  surgeon,  assistants,  and 
nurse  should  be  scrupulously  cleaned  by  thoroughly  washing 
in  soap-and-water,  the  nails,  previously  well  pared  down,  being 
cleansed  with  an  aseptic  nail-brush.  They  should  be  then  further 
purified  by  dipping  them  into  a  solution  of  biniodide  of  mercury, 
rectified  spirits,  and  iodide  of  potassium  for  a  few  minutes,  and  then 
rinsed  in  carbolic  acid  (1  in  20),  or  corrosive  sublimate  (1  in  1,000). 
Previous  to  the  operation  the  part  should  be  shaved,  if  necessary, 
and  washed  with  soap-and-water  for  some  distance  around  where 
the  wound  is  to  be  made,  and  afterwards  with  carbolic  acid 
(1  in  20),  or  corrosive  sublimate  (1  in  1,000),  and  where  greasy,  with 
turpentine  or  ether.  An  antiseptic  dressing  should  then  be  applied 
and  kept  on  till  the  patient  is  on  the  operating  table.  Before  the 
dressing  is  removed,  sterilized  towels  wrung  out  in  warm  carbolic 
lotion  (1  in  20)  should  be  arranged  around  the  part  where  the  wound 
is  to  be  made  so  as  to  prevent  the  clothes  coming  into  contact  with 
the  wound,  the  wetting  of  the  patient's  clothes  being  prevented 
by  placing  aseptic  mackintosh  cloths  beneath  the  carbolized  towels. 
In  place  of  carbolized  towels,  dry  towels  fresh  from  the  sterilizer  are 
preferred  by  some  surgeons.  On  the  removal  of  the  dressing  the 
parts  should  be  again  sponged  with  the  antiseptic — carbolic  lotion 
(1  in  20)  or  corrosive  sublimate  solution  (I  in  500).  The  wound 
should  be  irrigated  from  time  to  time  with  corrosive  sublimate 
(1  in  2,000),  carbolic  acid  (1  in  40),  or  with  boiled  water,  and  the 
snrgeon's  hands  cleansed  from  blood  by  dipping  them  in  boiled 
water  or  antiseptic  solutions.  At  the  end  of  the  operation  the 
wound  should  be  finally  irrigated  before  being  closed. 

In  a  work  of  this  character  it  would  be  impossible  to  attempt  any 
description  of  the  numerous  methods  of  dressing  wounds  which 
haye  been,  or  are  at  the  present  day,  in  use,  and  to  adequately 
discuss  the  advantages  claimed  for  them,  and  the  disadvantages 
which  all  of  them  to  a  gi*eator  or  less  degree  possess.  The  objects 
aimed  at  in  the  selection  of  a  dressing  are — 1,  that  it  should  be 
absorbent,  so  as  readily  to  soak  up  the  discharges  drained  off  from 
the  wound ;  2,  that  it  should  promote  the  drying  of  the  wound ; 
3,  that  it  should  be  antiseptic  or  aseptic  ;  and  hence,  4,  that  it 
should  not  require  frequent  changing,  since  such  necessarily  disturbs 
the  wound  and  therefore  deprives  the  tissues  of  that  rest  which 
is  so  important  in  promoting  physiological  repair.  The  materials 
most  frequently  used  are  gauze  or  cotton-wool,  impregnated  with 
sal  alembroth  or  the  double  cyanide  of  mercury  and  zinc,  or 
simply  sterilized  by  dry  heat  or  sux)erheated  steam.     My  own  plan 
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14  to  dress  tlie  wound  with  several  layers  of  moist  ssl  alotnbroth 
gaiize,  over  which  is  placed  diy  f^uzo  and  a  thick  layer  of  dry  aal 
alembroth  wool.  Where  the  skin  is  very  irritalile  a  layer  or  two  ot 
iodoform  guu^e  is  placed  next  to  it  henonth  the  other  dresaiiiK. 
Fimi  compreeaioii  with  a  bandage  is  then  applied.  The  wound  u 
now  left  abeolutely  at  rest  till  healing  is  thought  to  have  taJien 
place.  The  temperature  and  pulse  lu'e.  of  KiuTse,  tarefully  wstcJied ; 
and  should  they  indicnte  any  Abnormality  in  the  process  ot  healing, 
or  should  there  be  local  jiain  or  luieaainess,  the  wound  is  looked  at 
and  the  dressings  re-applied. 

6.  Cotatitatioaai  tiradnrnt. — Whether  the  wound  is  ri>ceived 
accidentally,  or  is  inflicted  in  the  form  of  an  operation,  much  of  the 
surgeon's  success  will  depend  upon  judicious  constitution eU  oftnr- 
tteatmont;  and.  indeed,  in  the  latter  case,  in  great  nientiUTo  also 
Upon  the  preparation  of  the  patient.  Where  the  wound  is  large 
and  there  has  been  much  hcpmorthage,  the  condition  known  as 
shock,  and  the  constitutional  symptums  doiiendiiig  ujKin  severe 
loss  ot  blood,  will  probably  ensue  (si*  Shock  and  Hnmnrrlia'jr). 
Far  the  wound  to  do  well  it  is  imiiortont  that  the  patient  should 
bo  placed  under  the  best  possible  hygienic  conditions,  lie  ahuulil 
have  an  abuodsnt  supply  of  fresh  air,  the  secretions  should  be 
regulated,  and  the  diet  carefully  supervised,  Thu».  he  shoald 
have  at  least  fifteen  hundred  cubic  feet  of  air,  and  this  should  bo 
uhuiged  by  efBdent  ventilation  at  least  three  times  every  hour. 
The  windows,  in  addition,  except  in  very  severe  wcalhtr.  should  be 
opened  at  regular  iuterviils,  in  order  to  thoroughly  Hush  out  the 
room :  but  draughts  roust  bo  avoided,  and  the  temperature  ot  the 
room  maintained  at  a  uniform  degree  of  about  GO"  1''.  A  horsehair 
mattress  should  be  employeil,  and  a  draw-sheet  pltiot-d  on  the  bed. 
The  room  or  ward  should  be  Bcrupulously  clean  ;  there  should  bo  no 
curtains  to  the  bed  and  windows,  or  planned  carpet  on  the  Door,  and 
nothing  under  the  bed  to  interfere  with  the  free  rirculatiim  of  air. 
The  bowels  should  be  kept  regular  by  small  doses  of  confection 
of  senna  or  of  the  compijund  liquorice  powder,  or  by  one  of  the 
laxative  mineral  wators:  the  secretion  of  the  skin  jiromotril  by 
washing,  which  way  be  done  without  unduly  exposing  or  wet- 
ting the  patient  ;  and  steep  induced,  if  nocessarj-,  by  bromide  of 
potaasium,  bromide  of  ammonium,  jiaraldehyde,  urethune,  chloral, 
■ulphonal,  or  opium,  or  by  subcutaneous  injections  ot  morphia. 
Hio  patient  must  lie  kept  cheerful  by  books.  newspu|ioi'B,  >!tc.  The 
dint  fur  tho  first  few  <lays  should  lie  limite<t  to  milk,  weak  beet-teti, 
or  chicken  broth,  ajid  gradually  increased  if  the  Uiuipenilure  remains 
numiui  and  as  the  digestive  functions  regain  their  power.  Where 
tho  strvugth  hiiH  bi-en  much  reduced  previous  to  the  ojieratiou,  or 
the  ujiemticin  has  bt^'n  severe,  or  the  shock  marked,  or  hn-lnorrhoge 
ipptiruliou  has  ensued,  edmuLuite,  viirying  in  amount 
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aooording  to  the  state  of  the  pulse,  temperature,  and  tongue  are 
indicated.  Tlie  treatment  necessary  for  the  yarious  complications 
that  may  attend  the  healing  of  wounds  are  given  under  Inflam- 
mation, Suppuration,  Erysipelas,  &c.  As  regards  the  prejximtwn 
/or  operation,  where  this  is  not  one  of  emergeacv  the  patient  should 
be  placed  at  rest  for  a  few  days,  and  kept  cheerful  and  in  good 
spirits,  and  put  on  nourishing  but  unstimulating  diet.  In  the 
meantime  his  digestive,  alvine,  renal,  and  cutaneomt  functions 
must  be  regulated  by  appropriate  means,  the  bowels  being  cleared 
the  day  before  the  operation  by  a  dose  of  castor-oil  or  other  mild 
purgative.  Where  his  streugth  is  much  reduced  by  long-continued 
suppuration  or  cbronic  disease,  efforts  must  be  made  to  improYo 
his  general  health  by  nourishing  diet  and  the  judicious  emplo^-ment 
of  stimulants. 

Varieties  of  open  wounds. — Open  wounds  are  divided  into 
incised,  lacerated,  contused,  punctiu'ed,  and  poisoned. 

lnci$fd  wounds  are  such  as  have  their  edges  evenly  divided  and 
their  surfaces  smoothly  cut.  They  are  usually  inflicted  by  sharp 
inatruments,  and  are  those  commonly  made  by  the  surgeon  in 
operating.  The  danger  which  is  particularly  liable  to  attend  them 
is  haemorrhage.  HealiDg  is  generally  accomplished  by  the  first 
intention,  provided  the  proper  means  are  employed.  Treatment. — 
What  has  been  said  under  the  treatment  of  wounds  generally, 
applies  especially  to  this  variety. 

Lacerated  wounds  are  those  in  which  the  tissues  forming  the 
surface  and  edges  of  the  wound  are  irregularly  torn.  They  are 
commonly  caused  by  machinery,  and  by  the  goring  and  bites  of 
animals.  There  is  usually  but  little  haemorrhage,  in  consequence 
of  the  vessels  being  torn  rather  than  cut  across.  The  chief  dangers 
are  profuse  suppuration,  tetanus,  sapi-temia,  erysipelas,  and  exten- 
sive scarring.  Healing  is  generally  accomplished  by  the  second 
intention,  the  dead  portions  of  the  lacerated  tissues  being  first 
thrown  off  by  ulceration  in  the  way  described  under  Gangrene. 
In  some  situations  and  under  favourable  conditions,  however,  a 
large  part  of  the  woimd  may  heal  by  the  first  intention.  Treat- 
meiii, — Special  attention  should  be  paid  to  the  cleansing  of  the 
wound  and  establishing  a  free  drain.  Any  portions  of  the  tissues 
which  have  obviously  lost  their  vitality  should  be  cut  away. 
Sutures  should  not  as  a  rule  be  applied,  but  the  wound  should  be 
dressed  by  one  of  the  methods  before  described,  and  the  parts 
placed  at  rest. 

Contused  wounds  are  those  in  which  the  tissues  fonning  the  sur- 
face and  edges  are  extensively  bruised.  They  are  usually  made 
with  blunt  instruments  or  with  such  agents  as  distribute  the  force 
over  a  large  surface.  There  is  commonly  considerable  extravasa- 
tion of  blood  amongst  the  bruised  tissues,  though  usually  but  little 
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external  hemorrhage.  The  chief  dangem  ai«  extensive  inflam- 
mation and  sloughing,  secondary  luemoirhage  on  the  separation 
of  the  sloughs,  spreading  gangrone,  erysipelas  or  diffuse  oellulitia, 
tetanus,  and,  later,  scarring.  A  combination  of  laceration  and 
contusion  is  frequently  present.  Healing  is  generally  accomplished 
by  the  second  ietention.  The  Ireaimtnt  is  similar  to  that  of  lace- 
rated wounds.  Any  portions  of  skin  which  have  not  lost  their 
vitality  should  be  preserved,  especially  it  Qxe  wound  involves  the 
scalp  or  face. 

Puadiired  woiiiidi  are  those  in  which  the  depth  is  much  greater 
tiian  the  breadth.  They  are  usually  produced  by  sharp-pointed 
instruments,  bayonet  or  sword-thrusts,  and  stabs.  The  chief 
dangers  are  heemorrhage,  penetration  of  important  cavitiee,  as  the 
thorax,  abdomen,  or  a  joint,  injury  of  a  large  blood-Teasol  or  nerve, 
and  subsequently  deep  suppuration  in  consequence  of  the  retention 
of  the  discharges  in  the  deep  portion  of  the  wound.  Punctured 
wounds  usually  unite  by  the  second  intention,  owing  to  the  di£Ei- 
culty  of  keeping  the  deeper  parte  of  the  wound  in  contact  and  of 
preventing  the  collecting  of  serum  and  later  of  pus.  Tr«atmtnt. — 
If  deep,  a  drainage-tube  should  bo  passed  to  the  bottom  of  the 
wound,  and  gradually  shortened  as  tho  wound  heals.  If  there  is 
severe  arterial  hiemorrhage  which  cannot  be  controlled  by  carefully 
applied  pressure,  the  wound  must  be  converted  into  an  incised  one, 
and  the  bleeding  vessel  treated  in  tho  way  described  under  Wounds 
of  Arteries,  Yeins,  &t.  For  the  special  ti-catment  required  where  a 
joint  or  visceral  cavity  has  been  penetrated,  see  Injuria  of  Region*. 

Poisoned  wounds.  Ditsfftion  and  jxut-morttm  iroiiiutt. — Dis- 
section wounds  are  of  frequent  occurrence,  but  seldom  give  rise  to 
any  neriitus  trouble,  unless  the  body  from  which  the  poison  ia 
received  is  fresh,  when  the  risks  are  similar  to  those  attending 
wounds  recei veil  in  makhig  ptitt-morlein  examinations.  Putl-mtirtem 
wounds  owe  their  virulence  to  inoculation  with  infective  micro- 
organisms which  are  capable  of  multiplyiuj;  in  the  tissues  or  even  in 
the  blood,  and  so  setting  up  true  infective  inflammation  and  blood- 
poisoning.  These  micro-organisms  are  crowded  out  or  replaced,  as 
dcoomjHisition  of  the  c<)r]isc  sets  in,  by  the  bacteria  of  putrefaction. 
Hence  tho  lunper  the  body  has  been  kept,  the  Ier*s  dangerous  the 
wonnd.  us  these  bacteria  aremerely  ca]jabk'  of  inducing  a  local  inflam- 
mation, and  not  a  true  infective  process.  The  most  dangerous 
wounds  uro  those  received  whilst  examining  bodies  in  which  death 
hoM  recently  resulteil  from  septiciDmia,  pyjwuiu,  diffuse  or  puerperal 
Iteritouitis,  and  erysipelas.  The  effects  of  a  wound  roceiv^  in 
dissection,  or  in  iiuet-murlna  inspection,  will  depend  in  some  degree 
upon  tho  health  of  the  ojieratiir  ;  if  stronf;  and  vigorous  he  ia 
better  able  te  resist  tho  toxic  effects  than  when  debilitated  by 
prolonged  study  or  work  in  a  hospital  ward.     On  the  other  hand. 
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persons  aodimatized  to  the  dissectiiig  or  post-mortem  room  are 
less  liable  to  be  affected  than  those  who  have  but  recently  boon 
engaged  there. 

The  »ign$f  as  might  be  expected  from  what  has  been  said  above, 
yary  considerably,  depending,  as  they  do,  upon  the  nature  of  the 
poison  received  from  the  corpse  and  the  i)revioua  state  of  the 
operator's  health.  Thus:  1.  A  pustule  may  form  at  the  seat  of 
inoculation,  and,  after  breaking  and  scabbing,  leave  a  raised, 
indolent,  painful  red  sore,  which  may  exist  for  months,  in  spite  of 
treatment.  2.  The  scratch  or  wound  may  become  inflamed,  the 
anperficial  and  perhaps  the  deep  lymphatics  implicated,  and  the 
aiollary  glands  enlarged  and  painful,  this  condition  being  attended 
by  sharp  constitutional  disturbance,  often  preceded  by  a  rigor. 
Suppuration  generally  occurs  at  the  seat  of  inoculation,  and  some- 
times also  in  the  axillary  glands.      The  prognosis  is  usually  good. 

3.  With  or  without  the  local  signs  of  the  preceding  form,  severe 
constitutional  symptoms  may  set  in,  preceded  by  a  rigor,  and 
rapidly  assiime  a  typhoid  character.  Diffuse  nuppui-ation  occurs  in 
the  axillary  glands,  and  may  spread  to  the  neck  and  side  of  the 
chest.  The  prognosis  is  very  unfavourable,  the  patient  often  dying 
in  from  one  to  three  weeks,  or  only  recovericg  after  a  tedious 
convalescence,   and  then,  probably,  with  a  broken  constitution. 

4.  Diffuse  cellular,  or  cellule- cutaneous  eiysipelas  may  be  set  up 
at  the  seat  of  inoculation,  attended  with  the  usual  constitutional 
symptoms  of  these  affections,  and  may  rapidly  spread  u})  the  limb 
and  terminate  in  gangrene  and  death.  The  axillarj'  glands  in  this 
form  are  not  usually  affected.  5.  In  addition  to  the  local  suppura- 
tion, a  pyssmic  state,  with  the  formation  of  metastatic  abscjesses  in 
yarious  tissues  and  organs,  sometimes  occurs. 

Treatmerd, — Immediately  on  its  infliction  the  woimd  should  be 
sucked,  and  cleansed  by  a  stream  of  cold  water,  and  bleeding 
encouraged  and  absorption  prevented  by  tightly  binding  the  part 
above  the  wound.  Where  the  corpse  is  recent  and  death  is  known 
to  be  the  result  of  some  infective  disease,  the  wound  should  bo 
washed  in  strong  carbolic  or  corrosive  sublimate  lotion  (some 
recommend  its  cauterization  with  caustic  potash,  or  nitrate  of 
silver),  and  then  dressed  and  protected  from  further  infection.  If 
a  wart  or  indolent  sore  form,  it  should  be  destroyed  by  nitrate  of 
silver,  acid  nitrate  of  mercury,  or  other  caustic,  and  the  patient's 
health  improved  by  tonics  and  change  of  air.  If  an  infective 
inflammation  be  set  up,  the  wound  should  be  freely  incised,  and  any 
abscess  that  may  form  in  the  axilla,  or  elsewhere,  opened  early ; 
indeed,  if  there  is  much  tension  or  brawnincss  of  the  parts,  inci- 
sions shoidd  be  made  before  pus  has  fonued.  The  bowels  in  the 
meantime  should  be  cleared  by  a  brisk  purge,  and  the  strength 
supported  by  noimshment  and  stimulants. 
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Stings  of  xMtcU  sometimes  cause  troublesome  local  inflammatio 
which  is  occasionally  of  a  difhise  character,  and  where  a  larj 
extent  of  surface  is  stung,  as  by  a  swarm  of  bees,  may  be  attend 
with  symptoms  of  severe  depression.  Stings  of  the  throat  occ 
sionally  occur  from  swallowing  a  wasp,  and  are  liable  to  be  foUoW' 
by  cedematous  laryngitis.  Treatment* — The  application  of  ammon 
will  at  once  relieve  pain.  Where  there  is  severe  depressio 
ammonia  or  alcohol  must  be  administered.  Scarification,  intub 
tion  of  the  glottis,  or  even  laryngotomy,  may  become  necessa; 
in  severe  stings  of  the  throat. 

Snake-bites, — The  bites  of  poisonous  snakes,  other  than  the  addc 
are  fortunately  rare  in  this  country.  The  bite  of  the  oomm< 
adder  is  seldom  fatal.  It  is  attended  with  much  collapse,  naus< 
or  vomiting,  great  pain  in  the  part,  swelling  of  the  affected  membc 
subsequent  discoloration  from  blood  extravasation,  and  occasional 
inflammation  and  suppuration.  The  treatment  consists  in  suckix 
the  part  where  practicable,  applying  a  bandage  tightly  above  ti 
bite  to  prevent  absorption  of  the  poison,  and  the  internal  admini 
tration  of  stimulants.  The  local  application  of  hypochlorite 
calcium  solution  (1  in  60)  or  of  liquor  potasste  or  permanganate 
potash,  the  injection  of  ammonia  into  the  veins,  and  excision  of  t] 
bitten  i)art  are  recommended.  Eecently  an  antitoxic  serum  hi 
been  prepared  from  immimized  animals  by  Calmette  and  Fras 
which,  if  at  hand,  should  certainly  be  used.  For  an  account 
the  more  serious  symptoms  attending  the  bite  of  the  cobra  ai 
other  venomous  8oq)ents  of  tropical  coimtries,  a  larger  work  mu 
be  consulted. 

Subcutaneous  wounds. — A  wound,  whether  it  be  of  the  coi 
nective  tissue,  bono,  muscle,  tendon,  or  other  structure,  is  said  to  1 
subcutaneous  when  the  skin  or  mucous  membrane  remains  intac 
Such  wounds  differ  from  the  open  in  that  they  heal  by  adhesr 
inflammation  without  suppuration,  since  as  long  as  the  skin  < 
mucous  membrane  covering  the  wounded  part  is  unbroken,  sept 
processes  are  effectually  prevented.  Moreover,  they  are  attendt 
by  but  little,  if  any,  constitutional  disturbance.  They  will  1 
further  described  under  Rupture  of  muscles  and  tendonSy  Simp 
Fractures^  <&c. 

Diseases  of  cicatrices. — The  cicatrices  left  on  the  healing  of 
wound  are  liable  to  certain  affections  which  may  be  enumerate 
as: — 1,  })ainful  cic4itrix ;  2,  depressed  or  contracted  cicatrix 
3,  warty  cicatrix ;  4,  thin  cicatrices ;  5,  ulceration ;  6,  keloid 
and  7,  eiiitholiouia,  and  more  ro.rely  sarcoma.  See  Ulreratio, 
TumourSy  tier. 
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CONTUSIONS  OR  BBXHSES. 

Contusions  are  subcutaneous  injuries,  occasioned  by  a  crushing, 
pulping  or  tearing  of  the  tissues,  combined  with  extravasation  of 
blood  consequent  upon  the  rupture  of  the  capillaries  and  smaller 
vessels  of  the  part.  In  their  slighter  fonus  they  constitute  the 
common  injury  known  as  a  bruise.  The  eifused  blood  generally 
makes  its  way  in  the  connective-tissue  planes  towards  the  skin, 
giving  rise  to  the  characteristic  pur})li8h-black  ai)pearance,  and,  as 
it  later  breaks  down  and  becomes  absorbed,  to  a  change  of  colours 
from  bluish- black  through  dark  red  to  yellowish-green.  In  severe 
cases  the  cuticle  is  raised  into  bullae  by  the  eifusion  of  blood-stained 
serum  beneath  it.  These  bullso,  together  with  the  black  colour  i 
of  the  part,  may  occasion  a  close  resemblance  to  gangrene,  from 
which,  however,  a  contusion  may  be  distinguished  by  there  being 
no  loss  of  heat  or  of  sensation  in  the  part,  and  by  the  bullfo  being 
fixed,  and  not  changing  their  position  on  pressure  as  in  gangrene.  I 
In  very  severe  and  extensive  contusions,  however,  the  tissues  may 
be  so  injured  as  to  lose  their  vitality,  and  gangrene  actually  ensue; 
whilst  in  other  instances  inflammation  and  8upj)umtion  may  occur. 
When  the  contusion  is  localized,  blood  to  a  considerable  amount 
may  be  poured  out  at  the  injured  spot,  foi-ming  a  fluctuating 
swelling  known  as  a  htematoma.  Contusions  of  muscle,  bone, 
blood-vessels,  and  nerves,  and  contusions  of  the  viscera,  are  con- 
sidered separately  under  Injuries  of  Sj)e('ial  Tissues  and  Organs. 

Treatment. — Beyond  placing  the  part  at  rest,  and  applj'ing  an 
evaporating  or  a  spirit  lotion,  nothing  more  as  a  rule  is  required, 
as  the  extravasated  blood  presses  upon  the  injured  vessels,  and  so 
prevents  further  haemorrhage.  Should  a  haeniutoma  form,  it  should 
on  no  account  be  opened,  as  the  blood  will  usually  become  absorbed ; 
whilst,  if  air  be  admitted,  suppuration  will  probably  ensue.  Aspira- 
tion, however,  when  the  ha>matoina  is  very  largo,  may  occasionally 
be  done  with  advantage. 

BURNS  AND   SCALDS. 

Burns  and  scalds  vaiy  in  their  effect  according  to  their  depth, 
extent,  situation,  and  the  age  of  the  patient.  An  extensive  though 
superficial  bum  on  the  trunk,  head  or  face,  esi>ecially  in  a  child, 
may  be  more  serious  than  a  deeper  but  limited  burn  on  the 
exta^mities.  A  burn  is  usuiilly  said  to  be  more  severe  than  a  scald, 
as  the  fluid  producing  the  latter  generally  quicklj'  cools  and  runs 
off.  A  scald,  however,  owes  its  severity  to  the  large  extent  of 
surface  usually  imi)licated,  and  when  produced  by  molten  metal 
or  boiling  oil  which  adheres  to  the  part,  is  generally  very  seiious. 
Bums  and  scalds,  when  severe,  give  rise  to  constitutional  as  well 
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as  local  effects.  The  local  effects  may  be  considered  under  Dupuy- 
tren*s  division  of  bums  into  six  degrees.  These  degrees,  howerer, 
may  be  variously  combined  in  the  same  bum. 

1st  degree. — Simple  erythema,  due  to  increased  flow  of  blood 
through  the  dilated  vessels.  No  tissue  destruction  ensues,  and  no 
scar  is  loft. 

2nd  degree. — Vesication  y  due  to  the  exudation  from  the  dilated 
capillaries  of  the  cutis  causing  the  superficial  layers  of  the  epithelium 
to  be  raised  from  the  deeper  in  the  form  of  blebs.  No  scar  is  left, 
as  only  the  superficial  layers  of  the  epithelium  are  destroyed,  and 
these  are  soon  reproduced  from  the  deeper  layers.  Some  slight 
staining  of  the  skin,  however,  may  subsequently  remain. 

3rd  degree. — Destruction  of  the  cuticle  and  pari  of  the  true 
skin, — The  epithelium  around  the  hair-follides,  in  fiie  sweat-glands, 
and  between  the  papilla),  escapes,  and  rapidly  forms  new  epiti^elium 
over  the  granulating  surface  left  on  the  separation  of  the  sloughs. 
A  scar  results,  but  as  it  contains  all  the  elements  of  the  true  skin, 
the  integrity  of  the  part  is  retained,  and  hence  there  is  no  con- 
traction. It  is  the  most  painful  form  of  bum,  as  the  nerve-endings 
are  involved  but  not  destroyed. 

4th  degree. — Destruction  of  the  whole  skin, — ^The  sloughs  are 
yellowish-brown  and  imrchment-like ;  and  their  separation  is 
attended  by  much  suppuration.  As  the  nerve-endings  are  com- 
pletely destroyed,  the  pain  is  much  loss  than  in  the  former  degree 
of  bum.  The  epithelium  which  covers  in  the  granulating  suiiaoe 
is  only  derived  from  the  margins  of  the  bum,  and  the  resulting 
scar  consists  of  dense  fibrous  tissue.  Hence  the  extensive  con- 
traction and  gi'oat  deformity  which  often  result. 

oTII  degree. — Penetration  of  the  (kep  fascia  and  implication  of  the 
muscles. — Great  scarring  and  deformity  necessarily  follow. 

6Tn  DEGREE. — Charring  of  the  whole  limb, — The  parts  are  sepa- 
rated by  ulceration  in  the  same  way  as  in  gangrene. 

Constitutional  effects. — When  the  bum  is  superficial  and 
of  small  extent,  there  may  be  no  constitutional  symptoms;  and 
even  when  it  is  deep,  but  limited  to  one  of  the  extremities,  as  the 
f(x»t  or  hand,  they  may  also  be  slight.  When,  however,  the  bum 
is  extensive,  and  especially  when  it  involves  the  chest,  abdomen, 
or  head  and  neck,  even  although  it  is  only  of  the  first  or  second 
degree,  the  HjTnptoms  may  be  severe,  more  jMirticularly  when  the 
patient  is  a  child.  The  constitutional  effects  may  be  divided  into 
three  stages : — 1.  Shock  and  contjestion,  2.  Reaction  and  inflam^ 
motion,     3.  Hnppuration  and  exhaustion, 

1st  8TA(je. — Shwk  and  congestion. — The  shock  is  often  very  great, 
espt^cially  when  the  bum  is  extensive,  and  involves  the  tnuik,  or 
head  and  neck.  The  patient  is  jmle  and  shiveiing,  the  pulse  feeble 
and  flutteiing,  and  the  extremities  are  cold ;  he  suffers  little  or  no 
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pain,  and  sometimes  passes  into  a  state  of  coma  and  dies,  the  chief 
post-moriem  appearances  being  congestion  of  the  internal  organs, 
particularly  the  brain. 

2nd  stage. — Reaction  and  inflammation. — Beaction  comes  on 
from  twenty- four  to  forty- eight  hours  after  the  burn.  The  pulse 
is  full,  strong,  and  rapid,  the  temperature  rises,  and  there  are  other 
symptoms  of  fever.  Inflammation  is  set  up  around  the  biuiit  part, 
and  there  is  now  danger  of  the  absorption  of  the  septic  products 
derived  from  the  putrefaction  of  the  sloughs  which  are  beginning 
to  separate.  The  congestion  of  the  internal  viscera,  so  common 
in  the  former  stage,  may  run  into  inflammation ;  and  pleurisy, 
pneumonia,  peritonitis,  or  meningitis  may  supervene  and  prove 
fatal.  Perforating  ulcer  of  the  duodeniun,  which  is  generally 
situated  near  the  head  of  the  pancreas,  may  now  occur,  and  is  said 
to  be  most  frequently  met  with  about  the  tenth  day.  It  would 
appear  to  be  more  rare,  however,  than  has  been  generally  supposed, 
since  no  case  has  occurred  at  St.  Bartholomew's  during  the  last  ten 
years.  It  was  formerly  attributed  to  Brunner's  glands  taking  upon 
themselves  the  f miction  of  the  injured  glands  in  the  burnt  skin,  but 
is  more  likely  due  to  the  irritation  of  the  vitiated  products  secreted 
in  the  bile  and  discharged  into  the  duodeniun  at  the  bile  papilla. 

3rd  stage. — Sujtpuration  and  exhaustion, — During  this  stage, 
which  sets  in  on  the  separation  of  the  sloughs,  there  is  still  a  danger 
of  the  patient  succiunbing  to  inflammation  of  the  viscera,  especially 
the  thoracic;  or  ho  may  be  worn  out  by  hectic  and  exhaustion 
from  long-continued  suppuration.  lie  is  also  exposed  to  the  risks 
of  secondary  hsemorrhage  on  the  separation  of  the  sloughs,  and 
to  blood-poisoning  from,  the  absorption  of  septic  products  unless 
the  greatest  care  is  exercised  to  prevent  the  decomposition  of  the 
discharges.  On  cicatrization  occurring,  horrible  defonnity  may 
ensue  from  the  contraction  of  the  newly-formed  fibrous  tissue 
in  the  scars. 

The  Treatment  must  be  both  local  and  constitutional. 

Local  treatment, — The  clothes  should  be  removed  with  the 
greatest  care,  so  as  not  to  tear  off  the  cuticle ;  but  undue  exposure 
should  be  avoided.  In  burns  of  the  first  and  second  degree,  the 
part  should  be  protected  from  the  air  and  changes  of  temperature 
by  smearing  it  with  carron  oil  or  vaseline,  or  dusting  it  with  boric 
acid,  and  wrapping  it  in  cotton- wool,  the  blisters  being  pricked  to 
relieve  tension  and  to  let  out  the  serum.  The  cuticle,  however, 
should  not  be  removed,  as  it  serves  as  the  best  protective.  Of  late, 
lint  socdked  in  a  saturated  solution  of  picric  acid  and  placed  over  the 
bum  has  been  highly  extolled.  The  picric  acid  is  said  to  have  a 
keratoplastic  action,  i.e.,  it  is  believed  to  promote  the  keratinisation 
of  the  epithelium.  In  bums  of  the  third  degree,  the  parts  may 
also  be  protected  by  cotton- wool  till  the  sloughs  begin  to  separate. 
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Decomposition  of  the  discharges  should  then  be  prevented  as  much 
as  possible  by  mild  antiseptic  dressings.  Thus,  the  sui*face  may 
be  dusted  with  iodoform  ;  or  eucalyptus  oil,  boracic  lotion,  and  the 
like  may  be  applied.  Some  surgeons  put  on  a  charcoal  or  even  a 
linseod-meal  poultice.  Carbolic  acid  should  not  be  used,  as  not 
only  is  it  too  irritating,  but  there  is  danger  of  it  being  absorbed 
when  the  bum  is  very  extensive.  When  the  sloughs  have  separated, 
and  granulation  sets  in,  the  wound  may  be  treated  as  described 
under  simple  ulcer,  redundant  granulations  being  repressed  by 
nitrate  of  silver.  Skin-grafting  is  often  useful  in  the  fourth  degree 
of  bums.  The  fourth  and  fifth  degrees  require  the  same  treatment 
as  the  third,  but  during  cicatrization  contraction  must  be  as  far  as 
possible  prevented  by  the  use  of  elastic  tension,  extension -apparatus, 
splints,  &c.  Later  some  form  of  plastic  operation  to  overcome  the 
effects  of  the  contractions  will  often  be  required.  In  the  sixth 
degree,  amputation,  if  a  limb  is  affected,  will  probably  sooner  or 
later  be  called  for. 

Const  it  uiianal  treatment, — If  the  shock  is  severe,  stimulants  in  the 
form  of  brandy  or  ammonia  should  be  given  according  to  the  state 
of  the  pulse,  the  patient  covered  with  blankets,  hot  bottles  put  to 
the  feet,  and  undue  exposure  whilst  removing  the  burnt  clothes 
and  applying  the  dressings  as  much  as  possible  avoided.  Opium 
should  be  given,  especially  if  there  is  much  pain.  As  soon  as  the 
patient  can  bear  it,  fluid  nourishment  should  bo  substituted  for 
stimulants,  as  the  latter,  if  given  in  large  quantities,  only  tend  to 
produce  excessive  reaction  and  inflammation.  During  the  second 
stage,  little  can  bo  done  beyond  regulating  the  bowels  and  secre- 
tions ;  lowering  treatment  is  not  well  borne,  at  any  rate  when  the 
burn  is  extensive  and  deep,  as  the  patient  will  then  require  all  his 
strength  to  sustain  the  drain  on  his  system  during  the  casting  off 
of  the  sloughs  and  the  long  suppuration  following.  The  inflam- 
matory fever,  laoreovor,  generally  assumes,  if  it  is  not  so  from 
the  first,  a  low  type.  A  stimulating  i)lan  of  treatment,  rather 
than  a  depressing,  is  therefore  necessar5\  In  the  third  stage,  the 
patient's  strength  should  l)e  supported  by  abundant  nourishment 
and  stimulants. 

Lightning-  and  electric-stroke.— Death  may  be  instanta- 
neous, or  the  stroke,  beyond  causing  temporary  unconsciousness, 
may  do  no  hann.  In  some  instances,  superficial  or  deep  bums,  or 
paralysis  of  certain  nerves,  as  the  optic,  auditory,  &c.,  have  been 
produced.  Of  late,  effects  similar  to  those  produced  by  lightning- 
stroke  have  occurred  from  contact  either  with  wires  through  which 
electric  currents  of  high  intensity  were  passing,  or  with  electro- 
motor apparatus.  Death  from  contact  with  such  may  be  due  to 
actual  tissue  destruction,  or  to  arrest  of  respiration  and  asphyxia. 
In  the  first  case  the  subject  is  beyond  recovery  ;  in  the  latter  case 
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death  may  be  only  apparent,  and  artificial  respiration  continued  for 
some  hours  may  lead  to  recovery.  The  treatment  consists  in  apply- 
ing warmth,  artificial  respiration,  and  stimulants  whilst  the  patient 
is  in  a  state  of  shock  or  suspended  animation.  Ehythmical  tractions 
and  relaxations  of  the  tongue  (the  Lahorde  method  of  treating 
asphyxia)  should  be  practised  by  seizing  the  tongue,  drawing  it 
out  of  the  mouth  and  then  letting  it  fall  back,  the  process  being 
repeated  about  fifteen  or  twenty  times  a  minute.  The  fimctions  of 
the  nerves  if  paralysed  have  sometimes  been  restored  by  galvanism. 

niEMORRUAOE. 

In  speaking  of  the  treatment  of  wounds  it  was  stated  that  our 
first  care  should  be  to  staunch  haemorrhage.  This  requires  different 
measures  according  as  it  is  arterial,  venous,  or  capillary.  It  is 
therefore  first  necessary  to  be  able  to  distinguish  between  these 
varieties.  Usually  it  is  quite  easy.  In  arterial  hamorrha^e  the 
blood  escapes  in  jets,  the  force  of  wliich  is  increased  at  each  systole 
of  the  heart,  and  is  of  a  bright  scarlet  colour.  In  venous  hannorrha^e 
the  blood  wells  up  from  the  wounded  vessel  usually  in  a  continuous 
stream,  and  is  of  a  dark  purplish-red  colour.  In  capUlury  hcemor- 
rhage  the  blood  appears  to  ooze  from  all  parts  of  the  woimd,  trickling 
down  its  sides  to  the  deeper  parts,  where  it  forms  a  little  pool.  In 
some  instances,  however,  as  where  arterial  blood  escapes  from  a 
deep  and  devious  wound,  it  may  resemble  venous  blood  in  that  it 
flows  continuously  instead  of  in  jets,  and  when  the  patient  is  par- 
tially asphyxiated,  as  from  too  large  a  dose  of  an  anaesthetic,  it 
becomes  of  a  dark  colour.  On  the  other  hand,  venous  blood  exposed 
to  the  air  in  its  passage  from  a  deep  woimd  may  undergo  oxygena- 
tion and  become  bright  like  aiterial.  Bleeding  from  the  corpus 
spongiosum  and  corpora  cavernosa  of  the  penis,  or  from  like  tissues 
consisting  of  cavernous  blood-spaces  or  numerous  small  arteries 
and  veins,  is  sometimes  spoken  of  as  parenchymatous  haemorrhage. 
When  haemorrhage  occurs  in  a  visceral  cavity,  as  the  pleura  or 
peritoneum  [internal  hofmorrJiage)^  or  into  the  substance  of  the 
tissues  of  the  trunk  or  extremities  {extravasation)^  it  is  known  by 
special  signs,  and  is  treated  of  elsewhere. 

Constitutional  effects  of  hemorrhage, — The  eifect  upon  the  con- 
stitution of  course  varies  according  to  the  amoimt  of  blood  lost,  and 
is  more  marked  when  the  blood  is  rapidly  jioured  out  from  a  large 
artery  than  when  it  escapes  slowly  from  a  small  artery  or  from  a 
vein.  In  the  former  case  the  patient  may  die  in  a  few  minutes  of 
syncope.  When  the  bleeding  is  less  severe  the  face  and  general 
surface  become  blanched  and  cold,  and  the  lips  and  mucous 
membrane  pallid.  The  pulse  is  feeble,  fluttering  and  rapid,  and  at 
length  only  to  be  felt  in  the  larger  vessels.    The  skin  is  bathed 
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in  profuse  perspiration,  the  respiration  is  sighing,  and  the  mind 
wanders.  Those  symptoms  may  end  in  syncope,  conviilsions,  and 
death;  or  the  patient  may  slowly  recover,  or  may  suffer  from 
anaemia  or  functional  disturbance  for  years.  If  he  is  old,  some 
secondar}'  disease  is  apt  to  be  engrafted  on  this  state  of  anaemia,  of 
which  he  may  die.  Children  bear  the  loss  of  blood  badly,  but 
recover  rapidly ;  the  old  stand  the  loss  better,  but  the  effect  on  their 
constitution  is  more  permanent. 

Constitutional  treatment  of  hctmorrhage.  When  the  bleeding  has 
been  severe,  immediate  steps  must  be  taken  to  prevent  fatal 
syncope ;  and  after  this  danger  has  been  tided  over,  we  must  then 
seek  to  counteract  the  remote  effects  produced  upon  the  whole 
system  by  the  loss  of  blood.  1.  Immediate  treatment, — Our  efforts 
must  first  be  dii*ected  to  arrest,  or  at  any  rate  to  temporarily  control, 
the  hiemorrhage  by  some  of  the  local  measures  to  be  presently 
desciibed.  Having  done  this,  the  chief  indication  is  to  prevent 
fatal  Hyncoi>o  by  ensuring  a  sufficient  supply  of  blood  to  the  brain 
to  excite  the  cardiac  centre  in  the  medulla  oblongata.  Thus,  the 
patient  should  be  laid  on  his  back  with  his  head  low,  his  body 
warmly  covered  up,  and  hot  bottles  placed  at  his  feet  and  about  his 
tiiuik;  or  if  the  pulse  does  not  improve,  stimulants  in  small 
quantities  Hhould  be  admimstered,  by  the  mouth  if  he  can  swallow, 
otherwise  by  the  rectum  or  by  subcutaneous  injection ;  whilst  in 
severe  cases  the  legs  and  arms  should  be  held  up,  or  an  Esmarch*s 
bandage  applied  to  them  in  order  the  better  to  drive  the  blood  to 
the  brain.  As  a  last  resource,  infusion  of  a  saline  solution  should 
be  practised.  Whore  the  bleeding  is  internal  or  cannot  be  arrested, 
stimulants  should  be  avoided,  inasmuch  as  the  syncope  into  which 
the  patient  has  fallen  tends  teuipoiuiily  to  stop  the  bleeding  by 
inducing  clotting  of  the  blood  in  the  wounded  vessels.  If  the  heart 
be  again  roused  to  action  by  stimulants  and  the  vessels  in  conse- 
quence bec^)nie  dilated,  the  clots  may  be  displaced,  the  bleeding 
re-started,  and  the  last  flickering  spark  of  life  put  out.  2,  To 
counteract  the  remote  effects  of  the  loss  of  blood,  fluid  nourishment 
should  he  given  in  small  quantities,  and  then  eggs,  fish,  and  finally 
meat.  Iron  is  rcH[uired  to  restore  the  loss  of  hrematin,  and  a  sea- 
voyage  or  i>rolonged  residence  in  the  country  is  beneficial  in 
overcoming  the  anaemia. 

Transfusion  of  blood  and  infusion  of  saline  solution  into  the  veins, — 
Transfut^ion  of  blood  has  long  been  employed  in  cases  where  death 
is  threatened  from  excessive  hiemorrhage.  It  is,  however,  a 
dangcTous  pi-ocedure,  in  that  the  tninsfuseil  blood  may  form  clots 
and  thus  lead  to  the  plugging  of  some  of  the  patient's  vessels,  with 
lx)SHibly  fatal  consefiuences.  Moreover,  it  appears  that  blood  is  of 
no  more  value  than  an  equal  amoimt  of  any  bland  fiuid,  since  it 
has  been  shown  that  the  transfused  blood  is  merely  destroyed  and 
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absorbed  and  the  blood-pigment  passed  with  the  urine.     On  the 
other  hand)  the  infusion  of  a  saline  solution  has  all  the  advantages 
of  transfusion  of  blood  without  its  disadvantages  and  dangers.     A 
normal  saline  solution  (common  salt  3j ;  water  Oj)  at  99*  to  120*  F. 
is  the  most  easily  prepared,  and  is  best  infused  into  the  median 
basilic  vein.     The  vein  is  exi)osed,  ligatured  below,  compressed 
above  by  a  clamp,  opened,  and  a  glass  cannula  introduced  and 
secured  in  situ  by  a  ligature.    The  cannula  is  next  connected  with 
an  irrigator  by  a  rubber  tube,  and  all  air  having  been  carefidly 
excluded  the  clamp  is  removed  from  the  vein  and  several  pints 
(2  to  5)  of  the  solution  allowed  to  flow  in.     A  clean  Higginson's 
syringe  connected  with  the  cannula  by  a  rubber  tube  will  answer 
the  purpose  on  an  emergency  verj'  well.     The  object  of  the  infusion 
is  to  raise  the  blood-pressure  in  the  ai-teries  sufficiently  to  enable 
the  patient  to  rally.     The  pulse  should  therefore  be  watched  and 
the  infusion  be  continued  till  the  object  is  attained.     I  have  seen 
the    most  marvellous  effects    follow    this   treatment,    and   many 
successful  cases  have  now  been  reported.     It  may  be  repeated  if 
necessary  after  a  short  interval.     Where  the  appai-atus  is  not  at 
hand  and  the  case  is  urgent,   a  pint  of  warm  water  should   be 
injected  into  the  rectum  and  prevented  from  escaping.     The  fluid 
is  rapidly  absorbed  from  the  rectum  and  acts  in  a  similar  manner 
to  infusion  into  the  veins,  only  somewhat  more  slowly.     The  injec- 
tion may  also  be  made  into  the  loose  connective  tissue  of  the  axilla 
with    good   effect.      A    half-ounce  packet  of  common   salt,    i.e., 
sufficient  to  make  four  pints  of  saline  fluid,  a  Higginson's  syringe, 
a  glass  cannula,  and  a  length  of  rubber  tube,  are  desirable  addi- 
tions to  the  surgeon's  bag  when  severe  haemorrhage  is  likely  to 
occur  at  an  operation. 

The  local  treatment  of  u;EMORRnAOE  may  be  considered 
imder  the  heads  of  arterial,  venous,  and  capillary  hremorrhage. 

Arterlal  HEMORRHAGE  is  spoken  of  as  (1)  piimar^',  (2)  reac- 
tionary or  recurrent,  and  (3)  secondar5\ 

1.  Primary  luvmorrhage  is  that  whicJi  occurs  at  the  time  an 
artery  is  wounded,  whether  by  accident  or  surgical  operation. 
2.  Reactionary  or  recurrent  hrmorrliage  is  that  which  occurs  on  the 
patient  recovering  from  the  shock  of  the  wound  or  operation  after 
the  primary  haemorrhage  has  stopped,  and  may  be  regarded  as  a 
failure  in  the  process  for  the  temporary  closure  of  the  vessel.  The 
term  recurrent,  therefore,  should  only  be  applied  to  haemorrhage 
occurring  within  twentj^-four  hours  of  the  injurj'.  3.  Secondary 
haemorrhage  is  that  which  occiu«  any  time  after  the  first  twenty-four 
hoiui9,  and  is  due  to  the  failure  of  the  process  for  the  permanent 
closure  of  the  vessel.     The  treatment  in  each  case  is  different. 

(1.)  Primary  arterial  ilemorrhage. — The  older  siu-geons 
resorted  to  very  barbarous  methods  of  controlling  hsemorrnage, 
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such  as  plunging  stumpa  after  amputataon  into  boiling  pitch,  or ' 
operating  mtii  a  red-hot  knife,  and  it  was  not  till  Nature's  method 
of  arresting  bleeding  had  been  intimately  studied,  both  in  the 
human  tnibject  and  by  exporiinents  on  animals,  that  the  local 
treatment  of  hicimoFrhage  watt  placed  upon  a.  scientific  basis.     It 
maj  be  beet,  thetofore,  first  to  consider  JVnturc't  method  of  controlling 
hatmorrhage  before  deecribing  the  surgical  measures  which  have 
boon  founded  upon  it.    When  an  artery  of  small  or  moderate  size 
is  completely  divided,  the  cut  end,  in  consequence  of  the  injury 
stimulating  the  muscular  fibres  of  the  middle  coat,  contraeU,  thus 
lessening  the  »izo  of  the  orifice,  and,  in  the 
case  of  the  small  arteries,  completely  closing 
it.    At  the  same  time,  the  cut  end,  owing 
to  the  normal  clastic  tennoo  of  the  artery, 
rtlmcts  within  its  sheath,  leaving  the  surface 
of  the  latter  rough  and  uneven.    The  diminu* 
tion    in  the  size  ut  the  orifice  retards  the 
eticape  of  blood.     The  slowed  current  passing 
over  the  divided  wall  of  the  artery  and  the 
roughened  internal  surface  ol  the  sheath,  in 
consequenc:  of  this  multiplication  of  points 
of  contact  and  exposure  to  the  air,  coagulates, 
gradually  blocks  up  the  orifice,  and  fills  the 
Uto.  SO. — Dingiam  ol    sheath  around  and  beyond  the  retracted  end 
k   wounded  artery    of  the  artery,   forming   what   ie   called  the 
closed  bj  dote,  tjicriml  dot.     The  stmtra  having  been  thus 

slowed  or  stopped,  tlio  blood  inside  the  vessel 
also  coagulateH,  and  the  coagulation  spreading  from  the  clot  that 
blocks  np  the  orifice  to  the  first  collatora.1  Lmnoh,  forme  what  is 
called  the  internal  riot  (Fig.  30).  When  the  hicmorrhage  has 
been  severe,  two  other  factors  favour  the  formation  of  these  clots, 
viz.  (1),  the  eiifeebleineiit  of  the  heiirt's  action  induced  by  the 
tondoucj  tu  Nyncope,  and  the  conse<iuent  diminished  force  with 
which  the  blond  is  propelled  from  the  ilividod  vefsel ;  and  (2)  the 
incmased  tendency  of  the  blood  to  coagulate  owing  to  an  altera- 
tiira  in  ita  ciimposition  caused  by  the  absorption  of  wat«ry  fiuid 
from  the  tiitsueH  to  make  up  for  the  amount  of  blood  lost  by  the 
hieinorrhago.  Thus  the  hiuiiiorrhage  is  arrested,  and  still  presuming 
that  the  vessel  be  of  a  small  or  a  mcdimn  tam,  it  may  not  recur, 
and  Nature  will  peimanently  close  the  woimded  vessel  in  the  way 
to  be  presently  deBcribed.  It  is  only,  however,  when  the  vessel  is 
small,  that  Niitui-e  can  be  thus  truateil.  When  a  largo  vessel  is 
wounded,  she  is  i^uito  im]x>tent  to  prevent  an  immediately  fatal 
issue  :  whilst  if  the  vessel  is  of  medium  size,  as  the  syucoi>c  passos 
[>fF,  and  the  heart  again  begins  to  act  with  vigour,  the  clots  may  be 
wouhetl  awuy  uiid  the  bleeding  recur  till  fainting  once  more  ensues. 
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In  this  way  bleedings,  alternating  with  temporary  arrests,  exhaust 
the  patient's  streugth,  till  he  finally  succumbs  to  fatal  syncope. 

The  method  by  which  Nature  permanently  closes  the  vessel  is  as 
follows : — ^The  clot  between  the  artery  and  the  sheath  prevents 
the  artery  from  dilating  on  the  cessation  of  the  contraction  of  the 
muscular  fibres  of  the  middle  coat ;  whilst  the  internal  clot  acts, 
so  to  speak,  as  a  buffer,  and  thus  prevents  the  force  of  the  blood- 
stream being  exerted  to  its  full  on  the  end  of  the  vessel  while 
healing  is  taking  place.  The  injury  inflicted  on  the  coats  of  the 
vessel  by  its  division  sets  up  a  traumatic  inflammation.  Leucocytes 
and  serum  escape  from  the  vasa  vasorum  of  the  divided  vessel- 
walls  and  tissues  about  the  cut  end  of  the  vessel,  whilst  there  is 
proliferation  of  the  endothelial  and  connective-tissue  cells  from  the 
margin  of  the  torn  coats  of  the  vessel.  The  cells  thus  formed 
gradually  permeate  both  the  internal  and  external  clots  so  that  the 
end  of  the  artery  in  a  few  hours  becomes  sun-ouiided  by  a  small  mass 
of  coagulable  and  cellular  exudation.  The  artery  at  the  same  time 
contracts  on  the  internal  clot,  which  gradually  lo.sos  its  red  colour 
as  it  is  invaded  by  the  inflammatory  exudation.  New  vessels  grow 
out  from  the  vasa  vasorum  of  the  arterial  wall  and  from  the  granu- 
lation-tissue about  the  cut  end  of  the  vessel,  and  invade  the  inflam- 
matory exudation,  which  has  nowreplacetl  the  internal  clot.  Thus 
the  internal  clot,  instead  of  as  at  first  being  merely  adhoi'ent  by  its 
base  to  the  end  of  the  divided  artery,  is  now  intimately  blended  with 
the  arterial  walls,  forming  a  plug  of  vascular  gianulation-tissuo. 
The  granulation-tissue  is  next  converted  into  fibrous  tissue,  which 
gradually  contracts  and  obliterates  the  newly-formed  vessels,  till 
finally  the  internal  clot,  together  with  the  artery,  is  converted  as  far 
as  the  first  collateral  bi*anch  into  a  firm  fibrous  cord.  Similar 
changes,  in  the  meanwhile,  occur  in  the  external  clot,  and  it  is 
finally  blended  with  the  scar-tissue  formed  by  the  healing  of  the 
wound  of  the  soft  parts  around  the  injured  artery. 

When  an  artery  is  divided  in  its  continuity,  the  healing  of  the 
distal  end  is  accomplished  in  a  similar  manner,  except  that  the 
internal  clot  in  the  distal  end  is  often  less  perfectly  pniducod,  and 
may  not  be  formed  at  all.  Conscipiently,  secondarj-  hajinoiThage  is 
more  frequent  from  the  lower  than  from  the  upper  end  of  a 
ligatured  ai-tery. 

The  above  description  api)lies  chiefly  to  a  conii)lete  division  of  an 
artery.  When  an  artery  is  inei*ely  punctui'ed,  the  arrest  of 
hsemorrhage  will  depend  upon  the  size  of  the  vessels,  and  the  size 
and  direction  of  the  j)uncture.  A  wound,  however  small,  of  the 
aorta,  or  vessel  next  removwl  in  size,  will  probably  be  fatal.  In  a 
vessel  of  less  magnitude,  when  the  puncture  is  small,  a  clot  forms 
of  an  hour-glass  shape,  thus  blocking  up  the  woimd,  and  healing 
occurs  by  adhesive  inflammation.    A  somewhat  larger  wound)  ^\i!^Ti 
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made  longitnidinall;  to  the  artery,  ma;  beal  in  the  same  way  ;  but 
when  modo  tranarersely  to  the  axis  of  the  vessel,  it  aMumes  a 
diamond  shikpo,  in  coneequcnce  of  the  elastic  tension  of  the  coate, 
and  the  htemorrhagc  will  probably  not  be  arrested. 

The  suroical  ueteosb  of  AKRESTi!fo  h^uorrhaqe  may  be 
conaidored  under  the  boada  of  temporary  and  pennonent  methods. 

1.  Temporary  melkodi. — The  surgeon,  it  the  bleeding  point  is 
within  reach,  need  never  fear  hiemorrhage,  as  mere  pressure  with 
the  finger  will  control  it.  whatever  the  size  of  the  vessel,  till  he  can 
obtain  the  means  of  permanently  an'esting  it.  The  pressure  may 
bo  made  directly  on  tbo  bleeding  point,  or  between  the  wound  and 
the  heart ;  in  the  formoi'  situation  with  the  finger,  pressure- forceps, 
or  the  tourniquet ;  in  the  latter  situation  with  the  finger  or  the 
tourniquet,  the  pressure  being  then  made  in  such  n  direction  as  to 
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prCKs  the  ortorj'  against  some  resisting  structure.  ii»np«int  of  bone. 
The  tuumiqueta  employed  are  various  [Fip.  ;J1  and  i'ig.  32).  The 
rubber  tube  of  the  Etanarch's  ap]Htratiis  jierhaps  answers  the  beet. 
An  imjiromptu  tourniquet  may  )w  madeby  tyinga  jHicket-handker- 
chicf  loosely  ninnd  the  limb,  and  twisting  it  u]i  tightly  vith  a 
walking-stick  or  umbrella.  These  temporarj'  means,  however, 
should  only  be  trusted  to  until  moi'e  jiermanont  methods  ean  be 
ajipliHl. 

'i,  J'ermaneHt  THf/Aot/*. — The  agiaits  employ«l  fc)r  [wiiiianently 
an'esting  ha?:ninThago  arc — 1.  CM,  2.  Ileiit.  3. 1'TtMurr,  4.  Hiyjitin, 
fl,  t'aiiltr)/,  6.  I.iijntiire.  7.  Tnriiiiii,  8.  Aruiimsjirr,  9.  Fitrripreuurt. 

1.  ("OLU  is  only  applicable  t"  st(ipi)ing  hiemorrhnffo  fi'ora  small 
vefHpls.  It  acts  bj-  causing  the  musmdiir  ciiat  to  contract,  thus 
lir<)m()ting  the  coagulation  of  the  hlooil  in  the  arterioles  and 
capillaries.     It  is  frequently  employed  in  the  form  of  cold  water  or 
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ico  to  arrest  bleeding  from  the  smaller  vessels  in  operation  wounds, 
and  is  a  well-known  domestic  remedy  for  checking  opistaxiH,  &c. 

2.  Heat  in  the  form  of  hot  water  is  now  often  employed  in  place 
of  cold  water  in  large  operation  wounds,  as  cold  applied  to  a  large 
surface  tends  to  increase  the  shock  of  the  operation.  The  water 
must  be  hot  (llO*  to  120*");  warm  water  merely  eiicounigos  the 
hiemorrhage  by  washing  away  the  coagula  blocking  the  vosw^ls. 
Heat,  like  cold,  acts  by  stimulating  the  muscular  fibres  of  the 
vessel  to  contract.  Superheated  steam  diroc^tcd  on  the  bleeding  part 
through  a  metal  tube  has  been  employed  of  late  in  place  of 
ligature,  &c.  It  would  appear  to  be  a  useful  method  in  arresting 
luemorrhage  from  erectile  structures  as  the  luethral  bulb  and  from 
parenchymatous  organs  as  the  8j)leen  or  liver. 

3.  Pressure  as  a  temporary  means  of  anestinghieniorrhage  has 
already  been  mentioned.  Finnly  aj)plied  to  the  fla])s  covering  a 
wound,  it  is  an  efficient  method  of  controlling  the  bleeding  from  the 
numerous  small  vessels  necessarily  divided  in  operations.  In  the 
form  of  a  plug  or  tampon  it  is  the  best  means  at  our  command  in 
certain  situations  where  the  artery  cannot  be  secured  by  more 
reliable  methods,  as  the  rectum,  vagina,  tonsil,  nr)se,  socket  of  a 
tooth,  interior  of  bone,  &c.  It  is,  moreover,  frec^uently  employed 
to  stop  hflpmorrhage  from  a  moderate- sized  art(»ry  whero  such 
can  be  pressed  against  a  bone,  as  in  the  sculp ;  whilst  in  the  form 
of  a  graduated  compress  it  was  formerly  applied  to  wounds  of  the 
palmar  arch.     Pressiu-e  acts  mechanically  by  closing  the  vessel. 

4.  Styptics  arrest  haemon'hage  by  inducing  the  coagulation  of 
the  blood.  Those  most  in  use  arc  i)erchl()ride  of  ii'on,  hamamelis, 
and  nitrate  of  silver.  Of  the  perchloridi*  of  iron,  the  strong  li  ;uor 
and  the  solid  fonn  are  the  most  ettiiuent  i)roparations.  8tyi)tics 
may  be  most  usefuUy  (juiployed  in  conjunction  with  pressure  in 
cases  where  the  latter  alone  has  i)rovcd  inefrectual.  The  objection 
to  their  use  is  that  they  are  apt  to  cause  inflammation  and 
sloughing  of  the  tissues,  and  constniuently  stjcondary  hjemorrhage 
is  liable  to  occur  on  the  separation  of  the  slough.  A  few  years  a  j;o 
a  case  came  und(;r  the  care  of  a  colleague  in  which  two  inches  of 
the  median  nerve  were  destroyed  by  the  sloughing  following  the 
application  of  perchloiide  of  iron  to  Ji  wound  of  the  brachial  ai-tery. 
Styptics  should  never  be  used  where  more  efficient  and  safer  means 
of  arresting  haemorrhage  (*an  be  adopted.  A  new  styptic,  consist- 
ing of  a  solution  of  fibnn  fennent  (1  to  10)  to  which  calciiuu 
chloride  1  p.  c.  has  been  added,  is  said  to  act  only  on  the  blood,  not 
on  the  tisj^ues,  and  to  be  perfectly  aseptic.  It  was  found  by  Mr. 
Wright  to  be  effectual  in  arresting  hiemorrhage  after  the  division 
of  all  the  veins  except  the  common  jugidar  in  a  dog's  neck. 

5.  The  cautery  arrests  bleeding  in  part  by  causing  the  muscular 
ooat  of  the  artery  to  contract,  in  part  by  inducing  coagulation  of 
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iC  blood,  and  in  part  by  oharring  the  tissues  and  so  producing  an 
^hor  whicb  chodks  or  prevents  the  flow  of  blood.  The  wound 
.hould  be  first  dried  by  pressure  with  lint,  and  then  inunediately 
touched  lightly  with  the  cautery,  which  should  be  at  a  dull  red 
heat,  as,  rf  used  hotter  than  this,  it  simply  destroys  the  tissues 
without  producing  the  above  efiPects,  and  the  hseiuorrhage  continues. 
It  may  bo  applied  in  the  form  of  the  cautery-iron,  which  is  simply 
heated  in  the  fire ;  but  Paquelin*s  benzoline  cautery  and  the  gal- 
vano-cautery  arc  much  more  convenient.  The  chief  objection  to 
the  use  of  tho  cautery  is  that  it  causes  destruction  of  the  tissues 
around,  and  on  the  sejmration  of  the  resulting  eschar  secondary 
luemoiThage  is  liable  to  ensue.  The  cautery  should  never  be  usod 
in  a  clean-cut  wound. 

6.  LiGATTTiiE  is  the  most  reliable  method  of  permanently  arrest- 
ing haemorrhage,  and  is  the  one  most  frequently  employed.  Silk, 
carlx)lized  and  chromicized  c^itgut,  kangaroo-tail-tendon,  and 
ox-aorta  are  the  materials  chiefiy  used  as  ligatures.  Of  these  silk, 
if  rendered  aseptic  in  the  way  mentioned  at  page  99,  answers 

admirably  for  securing  the  cut 
ends  of  arteries  in  amputation  and 
other  wounds.     For  the  ligature 
Fia.  33.  -Artery  forceps.  ^f  arteries  in  their  continuity,  the 

choice  of  ligatui*e  is  still  open  to  question,  and  will  be  referred  to 
again  luuler  ligature  of  arteries.  Whatever  form  of  ligature  is  used 
it  should  not  be  too  thick,  or  the  internal  and  middle  coats  will  be 
unevenly  divided  or  may  escape  division  altogether.  At  the  same 
time  it  should  bo  sti'ong  enough  to  resist  absorption  or  softening  till 
the  artery  is  eecuroly  sealed.  It  should  be  tied  tightly  till  the 
internal  and  middle  coats  are  felt  to  yield,  but  not  so  tightly  as  to  cut 
through  tho  external  coat.  Messrs.  Ballance  and  Edmunds,  as  the 
result  of  an  experiuiental  incjuiry  on  the  ligature  of  the  larger 
aiteries  in  their  continuity,  have  advocatetl  that  two  ligatures 
should  be  appliinl  so  as  merely  to  occlude  the  lumen  of  the  vessel, 
without  dividing  the  internal  and  middle  coats.  These  observations, 
however,  can  hunlly  apply  to  the  ligature  of  the  cut  end  of  arteries 
in  wounds,  as  unless  the  ligature  is  applied  tightly  to  such  there 
Is,  obviously,  danger  of  its  slipping.  An  artery  is  tied  in  an  open 
woimd  by  seizing  the  cut  end  with  nibbed  forceps  (of  which  Fig.  33 
is  one  of  the  Ix'st  forms),  drawing  it  gently  from  its  sheath,  throw- 
ing a  ligatun^  round  it,  and  then  tWng  the  ligature  in  a  reef-knot 
(Fig.  34,  a).     Both  ends  of  the  ligature  are  then  cut  off  short. 

hjlffcU  of  liijatiire, — When  a  ligature  is  i)roperly  applied  the 
internal  and  middle  coats  are  evenly  and  transversely  cut  through 
by  its  pressure.  Their  cut  edges  retract  and  curve  within  the  canal 
of  the  vessel,  and  the  external  coat,  crumpled  up  and  tightly 
embraced  by  the  ligature,  retains  the  two  inner  coats  in  contact 
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with  each  other  (Fig.  35).  A  clot  ot  conical  ahape  forme  in  the 
reeeel,  extending  from  the  seat  ot  ligature  to  the  first  collateral 
branch,  nnd  eubaequently  becomes  adherent  by  its  base  to  the  wall 
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of  the  veaael.  The  cut  ends  of  thri  internal  and  middle  coata  unite 
hy  adhesive  infUmmation.  When  an  aseptic  li<ntturo  ia  umhI,  and 
the  wound  nme  an  aseptic  coump,  the  ligiituru  bocoinoB  embedded 
in  the  granulation-tissue  and,  if  of  niiiiual  niateiiiil.  absorbed,  or 
in  the  caae  of  silk,  enoyated.  Tho  pcnnatieiit  closiuv)  of  the  urteiy 
ia  accomplished  by  the  jirorese  uli-cody  dcsrribcd 
under  Safiir^$  method  of  rimtri'Uiuij  kami.rrhu'jt 
(p.  114). 

7.  Torsion  conaists  in  aeizing  the  artery  firmly 
with  the  torsion -forceps  (Fig.  36),  drawing  it 
gently  from  ita  sheath,  and  tvinting  it  sharply 
several  times  in  ita  long  axis  till  tho  internal 
and  middle  coata  are  felt  to  yield.  The  jiroceaa 
reaemblea  the  tearing  acrosH  of  an  aitery,  Huch 
OS  occurs  in  the  avulsion  of  a  limb.  When 
torsion  is  successfuUj'  {H^rformed,  the  internal 
and  middle  coats  are  ruptured  nnd  bent  up- 
wards into  the  lumen  of  tho  urtjry,  and  the 
external  coat  is  twisted  up  info  a  cone  (Fig.  37). 
A  clot  then  forme,  and  tho  artery  healti  per- 
manently in  the  way  already  de!<cribcd.  It 
appears  to  be  a  reliable  method,  but  takes  a 
longer  time  in  its  pertonnanco  than  ligature. 

8.  ACUFREBBUBE  consists  in  securing  the  end 
of  the  bleeding  arteiy  by  pressing  it  between 

an  acupressure  needle  (which  resembles  a  hare-lip  pin)  and  the 
tisBuee.  or  between  the  needle  and  u  wire  twisted  over  the  needle. 
This  method  is  scarcely  ever  usoil  now. 

9.  FoRCIFREBHCBE  consists  in  seizing  the  bleeding  artery,  and 
the  euiTounding  tissues  if  the  vessel  is  small,  with  Spencer  Wells' 
preMure-Iorcepe,  leaving  tham  on  a  few  minutes  and  then  very 


Fto.  35.— Di.igrani 
of  a.  li^tiired 
arterj.  li.  Ki- 
ttraal ;  M.  Mid- 
dle ;  nnd  1.  In- 
ternal coat.  L. 
Ligature. 


120 


GENKRAL  PATHOLOGY  0 


gently  withdraving  them.  It  ia  a  meona  often  used  to  oontrol  the 
heDmorrhage  duriog  an  operation,  and  wilt  even  permanently  arreet 
it  in  the  case  of  the  Bmaller  vessels,  which  are  often  found  not  to 
bleed  when  the  forceps  are  removed.  It  is  sometimea  employed 
for  arresting  hiomorrhage  from  a  veeael  which  from  its  depth  or 
other  cause  caonot  be  tied.  In  such  a  case  the  forceps  are  left  on 
from  twelve  to  twenty-four  hours,  and  at  the  end  of  that  time  an 
very  gently  removed  so  as  not  to  re-start  the  bleeding. 

(2.)    BECfilRENT,    BRACTIOiJAET,    OR    INTEEMBDIAHY    ILXllOB- 

_ij    .L—^— ^u  KIIiOE  is  that  which  may  come 

*i^^^^^^^ai^^^X^^^      on  vrithin  the  first  twenty-four 

„     .     .  hours   aft«r    a  wound  as  the 

Fie.  36.  -  TorBion-forcBp..  j^y^^^  ^^^  ^^^  ^  ^^   ^^ 

the  shock  of  the  o]>eratLon  or  injury  has  imssed  oS.  It  may  be 
regarded  as  a  failure  in  the  process  of  the  temporary  closure  of  the 
vessel.  It  should  ))e  noted  that  the  term  recurrent  is  by  some 
authors  applied  to  what  is  here  called  secondary  hmmorrliage. 
Caitiei.—  l.  Slipping  of  a  ligature  or  displacement  of  a  clot  from  a 
vessel  consequent  upon  the  wounded  parts  not  being  kept  at  rest. 
2.  Washing  out  of  a  clot  from  a  vessel  which  it  has  temporarily 
plugged,  by  the  increased  force  of  the  circulation  as  the  heart 
regains  power  on  the  pacing  olT  of  the  syncope  or  shook.  It  is  not 
'ii  large  wounds  to  have  some  ouying  of  blood  through 
the  dressings;  but  this  should  not 
be  considered  as  recurrent  luemor- 
rhago  unless  it  occurs  in  unusual 
qimntitii'S,  and  only  then  calls  (or 
h'eatmcnt.  The  soiled  dressings 
i^dend  having  been  covered  with  fro^ 
y'  layers  of  the  antiseptic  gauzo  and 
wool,  the  part  should  be  firmly  but 
gently  I  Huulaginl  and  then  elevated. 
This  failing,  the  dressings  must  be 
i-eniovcd.  and  the  Hups  in  the  case  of 
on  on  nil  an  uiiiputation  wpamted,  the  clots 
woHhtil  away  with  cold  or  hot  water 
containing  un  antii«'])tic,  and  any 
vessel  found  bleeding,  tinl.  The  wound  should  be  then  re-dressed 
and  linn  presKiiri'  apj)lii'd. 

(3.)  SEai^DAHY  iLUMOKuiiAGE  is  thut  which  occurs  aft«r  the 
]ieri(Ml  of  rriiction  has  luisw-d  in  consequence  of  the  failure  of  the 
priHi'HH  for  the  perunment  uiTcst  of  ha.'morrhaKe.  Owing  to  the 
iniimivcd  trentnir'nt  of  wiiiunls,  it  is  now  vei-y  rurc. 

daiife, — ^SoeiiTidiirj'  hivinorrhapi  is  due  either  t«j  the  defective 
formation  iit  the  internal  clot,  or  to  the  failure  of  union  of  the 
iutcnial  and  middle  coats.    Either  of  these,  again,  may  be  (a)  ths 
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result  of  some  fault  in  the  surgical  means  taken  to  arrest  the 
primary  lisemorrhage,  and  then  in  some  meosui-e  may  be  said  to  be 
preventable ;  or  (b)  the  result  of  some  disease  of  the  vessel  or  con- 
stitutional state  of  the  imtient,  and  then  may  usually  be  regaitled 
as  non-preventable.  These  causes  may  be  considered  under  the 
following  heads : — 

1.  Defect  in  the  ligature  or  in  its  applimtion, — («)  An  improperly 
prepared  animal  ligature  may  become  absorbed  too  soon,  (ft)  A 
non-absorbable  ligature,  if  chosen,  may  be  too  thick  or  tape-like, 
and  hence  not  divide  or  unevenly  divide  tlie  internal  and  middle 
coats,  (r)  The  ligature  may  not  be  aseptic,  and  so  cause  suppura- 
tive instead  of  adhesive  inflammation,  [d)  The  ligatiu*e,  whatever 
kind  is  used,  may  be  tied  too  tightly  or  too  loosely,  or  be  uneveidy 
knotted,  (e)  The  sheath  in  applying  the  ligature  may  be  too  freely 
separated  from  the  artery,  or  the  ai-tery  bruised  during  the  separa- 
tion of  the  sheath.  (/)  The  ligature  may  be  placed  too  near  a 
collateral  branch. 

2.  Defect  in  the  managnnent  if  the  wound, — The  tissues  may  be 
roughly  handled  and  bniist^d,  or  the  wound  may  be  imperfectly 
drained  and  the  discharges  allowed  to  become  septic  or  infected  by 
pathogenic  organisms,  so  that,  in  either  case,  septic  inflammation 
and  suppuration  may  be  set  up  and  spread  to  the  vessel  and  its 
contained  clot. 

3.  Disease  of  the  vessel-walls. — Under  this  head  may  be  mentioned 
atheroma,  calcareous  degeneration,  and  syphilitic  and  tuberculous 
disease,  all  of  which  may  either  allow  the  ligature  to  cut  its  way 
too  quickly  through  the  diseoseil  coats,  or  prevent  the  adhesion  of 
the  internal  and  middle  coats  and  the  other  changes  that  should 
occur  in  the  normal  process  of  healing. 

4.  Constitutional  conditions, — These  are  such  as  render  the  blood 
less  coagulable  than  usual,  or  are  associated  with  an  increase  of  the 
blood-pressure  or  an  excited  action  of  the  heart.  Amongst  such 
conditions  may  be  mentioned  the  hiemorrha*>ic  diathesis,  diabetes, 
Bright*8  disease,  septicivmia,  pytemia,  traumatic  fever,  and  plethora. 

Symptoms. — There  may  l)e  a  sudden  and  even  fatal  gush  of  blood, 
or  previous  to  this,  the  discharge  from  the  wound  may  have  btien 
blood-stained.  In  some  cases,  the  bleeding  may  stop  for  a  time, 
but  again  and  even  again  recur  till  the  patient  finally  sinks  from 
exhaustion.  Sometimes  the  hiemorrhage  may  cease  spontaneoush' 
after  one  or  more  bleedings,  and  the  patient  recover. 

Treatment. — A.  From  an  artery  in  a  stump  after  operation. — The 
treatment  will  difP(»r  according  to  (1)  the  date  at  which  the  hopmor- 
rhage  occurs ;  (2)  whether  it  is  from  the  main  artery ;  (3)  the 
condition  of  the  stump ;  and  (4)  the  situation  of  the  amputation. 
Thus,  when  the  hieinon'hage  occurs  a  few  days  after  the  operation, 
and  is  little  more  than  a  mere  oozing,  elevation  and  pressure  by 


1^  OE.VEB.VI,  PATHOLOOY  OF  ISJVUIES. 

oai'eful  bandaging  will  often  atop  it.  If  it  should  not  do  ao.  or  the 
bleediDg  is  more  severe  and  appears  to  come  from  the  main  artery, 
a  tourniquet  ajijiliod  to  the  artery  above  may  succeed.  This  foiling. 
or  the  flapn  npixiaring  distended  with  blood,  the  wound  should  l>o 
o])cned  up.  the  clots  removed,  and  the  bleeding  vessols  secured. 
At  a  Mer  iitrSini,  when  the  healing  process  hnji  considemblj-  pni- 
(jrosseii,  nhould  pressuro  fail,  it  becomes  n  question  whether  the 
hpnlirig  flups  should  be  torn  apart  and  the  artery  seciir<4  at  its 
bk-eding  point,  whether  the  main  artery  should  bo  tied  aboTo  th« 
wound,  or  whether  ro-ampubition  should  be  performed.  If  the 
muin  art«ry  can  be  easily  secured  juat  above  the  operation  wound, 
this  is  to  my  mind  the  proper  procedure,  especiftlly  if  the  wound  18 
in  a  sloughy  condition,  in  which  ease  the  ligatiiro  would  pmbahly 
not  hold  at  the  spat  of  bleeding.    This  ie  also  the  right  course  to 

Eursue  if  the  amputiition  has  ^n  performed  at  the  shoulder  ur 
ip-ioint ;  but  if  in  the  lower  third  of  the  leg  or  in  the  forw-arm. 
then  an  utteinpt  should  bo  made  to  tie  at  the  wound,  or  if  this  ia 
impossible  from  thp  sloughy  condition  of  the  stump,  re-amputntiftn 
is  probably  the  safest  treatment. 

D.   FroiH  an  nrtrry  in   iU  contiunily.  -Preseui'e  should  first  ho 

applied  at   the   seat  of   wound,  and   in   the   ouw   of   one   of   the 

oxtremitiHs  for  a  considerable  dirtanco  over  the  course  of  tlifi 

Jirtury,  both  nbove  and  below  the  wound,  and  the  whole  limb 

bandaged  from  the  foot  or  hand,  as  the  case  may  be,  upwards. 

This  treatment  lulling  after  a  thorough  trial  of  it  has  bonn  made, 

t^  beat  ])lan.  as  a  rule,  ia  to  cut  down  upon  and  tie  both  ends  of 

the  bleeding  artery  in  the  wound.      Tying  the  main  arterj-  at  a 

•hslanco  Hl)ove  the  wound  has  been  advised,  but  is  oi>en  to   the 

"bjoction  that  the  secondary  bli^eding  often  comes  froin  the  distal 

end  of  tii^  artery;  and  that  even  when  it  comes  from  the  pmximat 

"id.  the  lignturc  of  the  main  vessel  may  not  control  it.  since  blood 

™"r   bo   ctrried  into   the  artery  Ixilow  the  ligature  by  collateral 

■"TtUches  (s,w  Fig.  5H,  p.  191).     Further,  in  the  case  of  the  lower 

«r  tK*""'^  there  i*  also  a  danger  of  gongi'ene.    The  oi^ration  of  tying 

iM*t»    *""**  "*  wound  is  no  doubt  difficult,  as  the  parts  are  generally 

,^-^j*^  tugi'thcr  or  in  u  sloughy  condition,  and  the  coats  of  the 

ttj^,  *y  '"1  aof teni4  that  a  Ugahiro  will  not  hold ;  but  by  following 

taii'v*^'^^  »  little  way  upwards  and  downwards,  a  hfialthy  portion 

"IwL.-     '*"ui'l  whereon  to  place  the  ligature.    The  steiw  of  the 

"h«  nm  (jreatlv  fmilitated  by  the  iiae  of  Esmarch's  bandi^. 

nxiJni  *!*''  bu.morrh'age  ooinps  fwm  an  artery  deeply  pUced.  aa  the 

In  th*    '''"*'  '"'  ""bclavinii.  pi-easure  is  probably  our  only  rcsoUTM. 

tho   M  ""**  '>f  the  iliac,  an  attcuijit  might  1*  made  to  seciire  it  at 

huv„  «*■*•'  "I-"'-      '"  tt^P  ™'>'  ""'l"n'^C'  bowvor.  in  which  I 

Mt«r  iJ!Jl  '*  '""^  ''  '"^  unsui^wful.     Should  lui-morrhsge  reoitt 

L^_   "^oth  eadB  of  tlw  arUrj-  liave  been  tii«l  at  tho  seat  of  woon^ 
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amputation  in  the  oase  of  the  lower  extremity  is  probably  the 
safest  course. 

Venous  hjemobehaoe. — ^When  a  vein  is  cut  compU?tely  acrrisH. 
the  arrest  of  hsemorrhage  is  due  chiefly  to  the  foniiation  of  a 
ooagulum  in  its  interior,  but  partly  to  the  collapse*  of  the  v«*in. 
TrtuimetU. — Unless  a  large  vein  is  wounded  in  it**  c*>ntinuity,  no 
treatment  beyond  pressure  is  usually  requiitnl.  Should  the  lauin 
vein  bleed  after  an  amputation  a  ligature  should  be  applie<l  to  it. 
See  Treatment  uf  Wounded  Veins, 

Capillaey  IL£MORRIIAoe  is  arrested  by  the  formation  of  crmj^a 
in  the  capillaries  and  smaller  arterioles.  The  coagulation  in  due  in 
part  to  the  exposure  of  the  blood  to  the  air ;  in  part  to  the  traumatic 
inflammation  set  up  in  the  capillar}-  wall  by  its  division  ;  and  in 
part  to  the  diminished  force  of  the  circulation  in  the  capillaries 
oonsequent  upon  the  reflex  contraction  or  even  clonure  of  the 
arterioles  which  follows  the  division  of  the  tis-sut??*.  Trmifrnt-nt, — 
As  the  hsemorrhage  usually  stops  spontantMnwly,  nothing  in  the 
way  of  treatment  is,  as  a  rule,  called  for.  Cold  or  hot  water, 
however,  may  bo  used  to  more  quickly  cau'Hi  its  ct'ssation  ;  and 
firm  pressure  on  bringing  the  wound  together  will  alno  check  it. 

CONSTITUTIONAL  EFFECTS  OF   INJURY. 

SlioCK  is  a  general  lowering  of  the  vital  ]K)wer8  iiiduciMl  by  a 
severe  impression  made  directly  on  the  nerve-centres,  or  indirectly 
through  tiie  peripheral  nerves. 

The  cause*  of  shock  may  bo  divide<l  into  the  pnHlisiMjHiiig  and 
the  exciting.  Certain  conditions  prior  to  an  injury  or  an  oi)emtion 
tend  to  make  the  shock  more  severe,  and  may  therefore  be  reganled 
as  predisposing  causes.  Such  are  hright's  diseiise,  he])atic  and 
cardiac  mischief,  a  highly  nervous  and  hysterical  temperament, 
enfeeblement  from  old  age,  sedentarj'  occupation,  excwsive  fear  of 
the  operation,  &c.  Among  the  excitiiuj  causes  may  Ixj  mentioned 
mechanical  injiuies,  especially  of  imi>oi-tiint  parts  or  orgjins,  as  the 
abdomen,  testicle,  &c.,  bums  and  scalds,  especially  when  ext<*nsive 
and  involving  the  trunk,  serious  operations,  particularly  when 
prolonged,  undue  exjmsure  of  the  body  to  cold,  as  during  a  long 
operation,  bites  of  venomous  reptiles,  the  action  of  some  imtant 
poisons,  the  sudden  emptying  of  an  over-distended  bladder,  &c. 
Powerful  mental  emotions,  as  sudden  fright,  grief,  or  joy,  are 
sometimes  suflicient  of  themselves  to  produce  severe  and  even  fatiil 
shock.  In  fatal  cases  of  shock  from  such  causes,  however,  some 
visceral  disease  has  generally  been  discovered.  Fright,  moreover, 
adds  to  the  shock  produced  by  mechanical  injurj',  as  seen  for 
example  in  railway  accidents,  bums  from  the  clothes  taking 
fire,  &c. 

PWAo/oyy.— But  little  is  found  posit-imiTtem  in  fatal  cases  of 


124  OESKRAI.   PATHOLOCIV    OP   IXJtTRrES. 

diock.  The  right  side  of  the  heart  and  the  venous  sj-Btcm 
geuemtl}',  eepedaUy  the  abdominul  veina.  may  be  engoi^od  with 
blood,  and  the  norve-contreA  annonic.  Sometunes  the  heart  hns 
been  fonnd  empty,  and  if  tho  shock  haa  been  combined  with  snvero 
hemorrhage  there  may  be  a  general  defioicncy  of  blou<l  in  the 
body.  The  impreaaion  produted  by  the  iajury,  operation,  or 
mental  emotion  on  the  nervous  centtw,  is  believed  wther— I,  to 
lead  lo  [Mimlyiiis  of  the  heart  directly  through  the  pneuniogaj*tric 
nerves;  or  2.  to  induce  through  the  epliuichniiw  a  viiso-iiiotor 
paralyaia  of  the  walls  of  the  abdominal  veins,  whereby  they  become 
engorged,  and  the  nerve-cenlrea  and  heart  in  coneequenoe  imper- 
feotly  supplied  with  blood ;  henc«,  partly  owing  to  deficient  nervoiia 
atimidus,  and  partly  to  lack  of  aufflcient  arterial  blood  to  the 
heart's  subetance  and  gtinglia,  eardiae  parul^-eis  onstiee. 

The  sj/mijtimu  vary  considerably  in  aeverity.  In  extreme  cuae^ 
the  patient  lien  in  a  semi-innsciouB  state.  His  pulse  is  foeblo, 
frequent,  and  fluttering,  perhaps  hardly  pcrcoptiblo  at  the  wrist. 
The  surface,  especially  that  of  the  estremities,  ia  oold,  the  tcni- 
pm»ture  falling  at  time*  to  97",  or  even  96" :  the  lace  is  ytale ;  the 
ups  aro  blanched  ;  the  skin  is  moist  or  covered  with  n  clammy 
■woat ;  the  eye  is  half  cloeed,  and  lustrelesD  or  glawfd  ;  and  the 
fs'pl'atioa  ia  shallow,  and  may  be  barely  perceptible.  There  is 
manced  mu^ular  relaxation ;  there  may  be  yielding  of  the 
ophiiictcrs,  a:id  at  times  nausea  and  vomiting.  The  fymptosut 
"'^y  gtuduatly  increase,  and  the  patient  die  of  syncope  or  asthenia  ; 
or  he  may  gradually  rally  and  pass  into  the  condition  known 
"?  **°<^t'mi.  The  pulse  will  then  become  full  and  increased  in 
^OMiey,  the  t<!niperutnrc  slightly  raised,  the  face  flushed,  the 
^  an  hot  aiiil  drj-,  the  urine  scanty  and  high-coloured,  the  tonguu 
™*ed.  and  the  bowots  confinc<i.  Many  of  the  feverish  symptoms, 
""•^^er,  that  were  formerly  regarded  as  the  result  of  exoessiTe 
'^^^on,  are  now  known  to  lie  due  to  septic  poisoiung. 

J't«i(ffte»i(.— In  Klight  caai»,  lioj-ond  covering  the  patient  up 
*''™ly  in  biHl  with  blaukeUt,  and  appU-ing  hot  bottles  to  tho  feet, 
nothing  ia  re(|uired,  eiocpt  whpn  there  is  much  pain  a  subcutaneous 
'njwtiun  of  one-fifth  of  a  giuin  <if  morjihin.  In  severe  crwh,  sniall 
^"1  repODti?d  doses  of  bnuuiy  should  be  given,  ctirehilly  watchiu); 
it»  effect  upon  the  pulse  so  as  not  to  Bubsequently  induce  excessive 
taction ;  whilMt  hot  ImtUfs  should  not  r)nly  be  apptietl  to  the  tect, 
bntpluci^on  eithersideofthethomx,  and  friction  used  t<)  the  hands 
and  surfocwt  gonerally.  U  there  has  been  severe  htomorrhago,  fluid 
notlrinhmi-iit  in  small  and  oft-repeated  doses  should  bo  aibuinisterwl 
with  tho  rtimiilant.  In  exln-me  casus,  where  the  patient  is  imablo 
to  swallow.  I.miidy  should  be  administered  by  the  rei-tum,  and  a  jiint 
^  botwstir.  or  bett*r.  hot  sidino  solution"(  100°  to  IWF.)  should 
MKL  introduct^  intii  that  wrily.  or  ether  or  strychnine  (gr.  iJ 
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injected  Bubcutaneously;  whilst,  Bhould  the  breathing  cease,  arti- 
ficial respiration  ought  to  be  employed  and  persevered  in  for  some 
time,  although  at  first  it  may  apparently  be  ineffectual.  The 
application  of  heat  by  moans  of  hot  bottles  and  warm  blankets 
must,  in  the  meantime,  on  no  account  bo  neglected.  Hot  flannels 
placed  over  the  cardiac  region  may  be  successful  in  rousing  the 
flagging  heart ;  and  in  the  case  of  a  child  a  hot  bath  may  be  given. 
Should  the  jugular  veins  be  distended,  indicating  an  over-full  and 
partially-paralysed  condition  of  the  right  side  of  the  heart,  the 
external  jugular  vein  may  be  opened.  On  the  other  hand,  if  there 
has  been  excessive  hsomorrhage,  infusion  of  saline  soluticm  should 
be  performed,  the  extremities  in  the  meantime  being  raised  and 
bandaged  so  as  to  impel  as  much  blood  as  ptjssible  to  the  nerve- 
centres  and  imperfectly-distended  heart.  Electricity  in  some  cases 
has  been  useful. 

Traumatic  fever. — After  every  injury,  when  severe,  the 
temperature,  even  when  there  is  no  wound,  as  in  some  cases  of 
simple  fracture,  may  rise  one  or  two  degrees,  but  falls  to  normal 
about  the  third  day,  whilst  the  tongue  may  become  slightly  furred, 
the  bowels  confined,  the  appetite  lost,  and  the  pulse  increased  in 
frequency.  These  symptoms,  however,  pass  off  with  the  fall  of 
temperature,  and,  for  the  rest  of  the  period  while  the  wound  or 
injury  is  healing,  the  patient's  general  functions  are  performed 
naturally.  This  condition  appears  to  depend  in  part  upon  an 
impression  made  through  the  peripheral  nerves  on  the  heat- 
regulating  centre  in  the  medulla,  and  in  part  u]>on  the  absorption 
of  the  products  of  cell  destruction  which  occurs  during  the  process 
of  the  simple  traumatic  inflammation  resulting  from  the  injur}'. 
This  simple  fi*r in  of  traumatic  fever  must  be  carefully  distinguished 
from  the  infective  and  septic,  which  depend  on  the  absorption  of  the 
toxins  of  pyogenic  organisms  in  the  one  case,  and  of  the  products  of 
fermentation  or  putrefaction  from  a  septic  and  imperfectly-drained 
wound  in  the  other  case.  If  the  wound  is  allowed  to  become 
infected  or  septic,  the  symptoms  of  simple  traumatic  fever  pass  into 
those  of  the  infective  form,  or  if  the  dose  of  poison  absorbed  has 
been  large,  into  those  of  sapra^mia.  Simple  traumatic  fever  sub- 
sides of  itself,  and  requires  no  special  treatment  Ijeyond  relieving 
the  bowels  by  a  gentle  purgative,  and  keeping  the  patient  on 
slop  diet.  Septic  and  infect  ire  tra  n  imttic  fever  will  be  described  imder 
septic  processes  in  wounds. 

Traumatic  delirium  is  the  term  applied  to  the  delirious  state 
which  sometimes  supervenes  after  injuries  and  surgical  operations. 
The  delirium  may  depend  upon  several  distinct  conditions.     Thus 

(1)  it  maybe  merely  a  symptom  of  infective  or  septic  traumatic 
fever,  and  is  then  known  as  inflammatory  or  septic  traumatic  delirium. 

(2)  It  may  occur  in  the  highly  nervous  or  neurotic  as  the  result  of 


^.  ^.i.iii  LiitiL  It  f^eiierally  occurs  from 

day,  when  the   seotic  traumatic  fever  is  at  i 
it  usually  begins  or  is  worse  in   the  iii<i;ht  i\ 
mornin*^  remission  of  temperature.     The  treafi 
traumatic  fever  with  the  addition  of  an  ico-ca] 
the  dolirium  is  high. 

Nervous  traumatic  delirium^  though  rare,  8< 
subjects  of  a  susceptible  nervous  temperament 
with  brain- work .  It  is  unaccompanied  by  fever  a: 
delirium  tremens,  except  that  it  is  not  due  \a 
delirium,  which  is  usually  of  a  low  and  mutteric 
of  a  violent  or  maniacal  character,  usually  y: 
opium,  or  bromide  of  potassium  and  chloral,  with 
the  judicious  employment  of  stimulants  where  si 

Alcoholic  traumatic  delirium,  or  delirium  tremen 
inflammatory"  variety  in  the  absence  of  fever,  ac 
nature  of  the  delirium,  which  is  of  a  low  mutter 
The  patient  has  delusions,  fancies  that  he  sees 
under  his  bed  or  chair,  is  suspicious  of  his  friends 
to  himself,  answers  rationally  when  spoken  to, 
relapses  into  his  incoherent  muttering  state.    Some 
is  of  a  violent  character,  the  patient  will  not  re 
may  attempt  to  destroy  himself  or  those  around 
perature  is  noimal  or  but  slightly  raised ;  the  si 
the  hands  are  tremulous ;  the  pulse  is  full,  soft,  anc 
the  tongue  is  also  tremulous,  indented  by  the  1 
with  a  creamy  fur,  and  in  severe  cases  become 
The  bowels  are  usually  confined.    The  patient  < 
will  not  of  his  own  aorsnrri  ♦"!—  * 
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subsequent  administration  of  tonics,  such  as  quinine.  The  diffi- 
culty in  getting  the  patient  to  take  food  may  generally  be  overcome 
by  a  judicious  mixture  of  firmness  and  coaxing,  otherwise  he  must 
be  fed  by  an  oosophageal  tube.  The  diet  should  consist  of  fluid 
nourishment  given  in  small  and  repeated  quantities  by  night  as 
well  as  by  day,  provided  the  patient  is  awake.  To  procure  sleep 
subcutaneous  injections  of  morphia  (gr.  J),  or  bromide  of  potassium 
and  chloral  in  doses  of  twenty  g^iiis  of  the  fonner  to  fifteen  of  the 
latter,  may  be  given  every  two  hours,  carefully  watching  their 
effect*  Ilyoscine  (gr.  ^  to  ^Jg)  will  often  cause  sleep  in  a  few 
minutes.  Success  has  sometimes  been  obtained  by  first  inducing 
insensibility  by  chloroform,  and  following  up  its  effects  by  the 
subcutaneous  injection  of  morphia.  This  plan  is,  however,  by  no 
means  free  from  danger,  since  three  deaths  occun-ed  at  St.  Bartho- 
lomew's alone  in  seven  years.  If  there  is  kidney  disease,  morphia 
and  opium  should  not  be  given  at  all,  or  with  groat  caution.  The 
question  of  the  administration  of  stimulants  is  one  on  which 
surgeons  differ.  Perhaps  the  best  rule  is — where  the  patient  is 
young  and  of  good  constitution,  to  withhold  them  entirely;  but 
where  he  is  old,  broken  down  in  health,  or  the  subject  of  visceral 
disease,  to  give  them  in  moderate  quantities,  regulating  the  dose 
according  to  the  amount  of  depression  and  the  effects  pro<luced.  If 
he  is  violent  or  noisy  he  must  bo  i)]aced  in  an  isolation- ward,  and 
prevented  from  injuiing  himself  or  his  attendants,  either  by  the 
use  of  the  strait-jacket  or  by  manual  resti^nint.  Seclusion  itself  has 
often  a  good  effect  in  producing  sleep.  Ihe  management  of  a 
local  injury  is  often  rendered  very  difficult  by  the  patient  tearing 
off  bandages,  splints,  &c.,  and  thus,  for  example,  converting  a 
simple  fracture  into  a  compound  one.  Such  mischief  can  only 
be  prevented  by  the  gi^eatest  watchfulness  and  cure. 

DISEASES  TIIE  RESULT  OF  SEPTIC  AND   INFECTIVE   PROCESSES 

IN   WOUNDS. 

The  diseases  included  under  this  head  may  be  divided  into  two 
chief  classes,  the  septic  and  the  infective. 

The  SEPTIC  are  such  as  depend  upon  putrefaction,  whereby  certain 
chemical  produ(^ts  arc  formed  cand  set  up  local  inflammation,  and 
if  absorbed  into  the  system  through  the  blood-  or  lymph-channels, 
give  rise  to  fever  and  other  constitutional  symptoms  known  as 
blood-poisoning.  The  chemical  nature  of  these  products  is  un- 
known, but  some  of  them  are  believed  to  }ye  of  the  natui*e  of 
ptomaines,  and  to  act  on  the  tissues  lociiUy,  or  on  the  whole  system 
if  absorbed,  as  intense  irritiints,  and  in  a  manner  similar  to  that  in 
which  ceitain  known  alkaloidal  bodies  do.  Thus,  they  do  not  mul- 
tiply in  the  body  beyond  the  seat  of  lesion,  and  the  effects  to  which 


they  give  ritw  Me  proportion&t«  to  the  doeci  abeorbed ;  Eud  aa  eoon 
sa  the  putrefactive  jimoessea  ui  the  -wound,  or  the  absoiption  of 
Uieir  pmdurte.  ar«  preveuted.  the  loc^  iii  flam  motion  and  the 
('utiHtitutioDal  E}'mi'itomg  ceoae.  Th»  puisoa  absorbed  is  non-infec- 
tive :  that  is,  if  an  animal  is  inoculated  with  the  blood  of  another 
HiifForing  from  aseptic  dideasci.  the  disease  is  not  tranamitt^d;  neither 
is  there  evidence  (>t  oue  patient  being  able  to  in  feet  another.  Micro- 
orpuiiems  ore  not  discovered  in  the  blood  or  tissues  outside  the  seat 
of  lesion  during  life,  nor  immediately  after  death.  The  poison,  bow- 
evur,  is  manuiuctured  by  living  micro-organiama,  belonging  to  the 
group  of  BOprophytit:  bacteria.  THeee  saprophytic  or  pntrelaotiTo 
orgaiiismx  ore  capaUe  of  growing  ou  dead  or  dying  tissuea,  but 
i^nnot  thrive  in  healthy  or  hving  tiames,  so  that  they  cannot  apnud 
bnyond  the  seat  of  lesion.  If  the  diseased  area  be  properly  remoTeil, 
the  inicro-organiBina  are  also  removed,  and  if  the  patient  is 
sufficiently  strong  to  resist  the  doee  of  poison  already  absorbed, 
recovery  will  soon  follow.  In  a  septic  prtK«s8,  therefore,  tbore  is 
(1)  infection  of  the  injured,  dead  or  dj-ing  tissues  with  saprophytic 
(putrefactive)  organisms,  and  [2)  intoxi<«tioD  with  the  poison 
i-1'tborate<l  at  the  seat  of  lenion.  A  good  example  is  an  ordinary 
case  of  gtingrene,  where  a  limb  dies  from  malnutrition  :— The  dead 
ur  dying  limb  becomes  infected  by  putrefactive  organisms  which 
(nuse  the  decom position  of  the  port.  TheHC  produce  poisoiiB  which 
are  nbaorbod  and  lead  to  fever  and  other  constitutional  disturb- 
ances. Amputation  beyond  the  diM^sed  port  in  a  good  subject  is 
i^pon  fullowetl  by  recovery,  for  the  micro-orguniswit,  being  sapro- 
phytic, cannot  live  beyond  the  line  of  demarcation. 

The  INFECTIVE  diseases,  on  the  other  band,  depend  upon  an 
infeotiou  with  pnraeitio  organisms,  i".e.,  bacteria  capable  of  Uiriving 
in  living  tissues.  Generally  speaking,  so  far  as  wound  iofeotiuns 
am  concerned,  these  belong  to  the  group  of  pyogenic  organisms, 
but  there  are  a  nunilier  of  special  infective  ibseases  ppxluoed  by 
sjieoiol  organisms.  Thus  the  diphtheria  bacillus,  the  itctinDmyDea 
fungiis,  the  telanuH  bacillus,  the  anthrax,  glanders  and  tuberalu 
baoilli.  BOverally  produce  their  own  characteristic  Imdnns  Mid 
~®*"^-  In  all  infective  ])roc'Csses.  there  must  also  be  intoxication ; 
w.  urgHiiiHinB  elaborate  their  toxins,  and  these  are  absorbed  either 
ay  the  lymph- channoU  or  the  rircuUtiou.  The  difference  between 
I>tic  und  infective  Icwons  is  this,  that  in  the  former  tlie  infection 
ti»«  nn""*"""  "^  saprophvtic,  in  the  latter  parasitic  An  infec- 
r^uTT  "'">■  '*  l™*'  "*■  S*""*"^  ■  '*  '"■*••  ^"  organisms  are 
•ton       k  ***  "'  leMon,  *.y.,  letonus,  diphtheria,  erysipBlu 

orrhrt,^ ;    i(  genenJ,  the  organisms  find  their  way  into  Hm 
__^^^^  CMitnic  infoction).     Hut  when  the  process  is  local  the 
I  coiiBt^  .^"y  •"'*•'«  ^'  ''^'^^'^-  •^'^"B  •*•  htnUy  more  than 
"tutiot,^  disturbii"'*''' •  T  t*"^  int-jnication  may  be  very 
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severe,  so  that  the  symptoms  may  be  general  and  serious.  Tetanus 
and  diphtheria,  for  instance,  are  local  infections  accompanied  by 
intense  general  intoxication.  The  infective  micro-organisms  may 
be  divided  into  two  chief  classes :  (1)  the  non-specific,  or  the  pyogenic 
bacteria,  which,  if  admitted  into  the  wound,  may  merely  set  up 
local  inflammation  or  suppuration,  or  if  introduced  into  the  system 
may,  imder  certain  conditions,  lead  to  septicaemia  or  to  dissemi- 
nated suppuration  through  the  body  [Py cumin)  ;  and  (2)  the  specific 
or  the  true  infective  micro-organisms,  as  the  bacillus  of  anthrax, 
which,  when  introduced  into  the  tissues  or  system,  set  up  a  like 
disease  to  that  from  which  the  subject  they  were  taken  from  was 
suffering.  Micro-organisms  in  large  numbers  ai*e  often  found  in 
the  blood  and  in  the  tissues  immediately  after  death. 

Both  septic  and  infective  diseases  may  occiu*  simultaneously  in  the 
same  subject.  Thus,  an  infective  micro-organism,  as  the  Strepto^ 
c^xxus  pyogenes^  may  set  up  a  localized  infective  inflammation  in  the 
wound,  and  the  toxic  products  of  this  may  bo  absorbed  inte  the 
tfystem.  Saprophytic  organisms  may  now  contaminate  the  wound 
and  their  septic  products  be  absorbed  as  well,  producing  a  septic 
intoxication ;  or  acting  in  the  woimd  or  in  the  system  at  large  they 
favour  the  growth  and  development  of  the  infective  organisms. 

These  diseases,  whether  s*'ptic  or  infective,  may  be  divided  inte 
the  local  and  the  general :  that  is,  the  poison  may  set  up  local 
mischief,  which  may  or  may  not  bo  followed  by  general  poisoning 
of  the  system ;  or  the  whole  system  may  be  primarily  affected,  any 
local  mischief  that  may  occur  in  the  wound  being  merely  of 
secondary  consequence.  It  must,  however,  be  remembered  that  a 
small  local  lesion  may  for  some  reason  or  another  become  general. 
Thus  a  boil  may  become  a  carbuncle,  and  this  again  may  progress  te 
a  phlegmonous  or  gangrenous  inflammation,  and  eventually  culmi- 
nate in  septicaemia  and  pyaemia.  Similarly  a  tuberculous  joint  or 
gland,  which  is  a  local  infection,  may  with  unexpected  suddenness 
lead  to  a  general  miliary  tuberculosis. 

OlasBification  of  septic  and  infective  diseases : — 

I.  Septic  diseases.  —  (A)  Local.  —  1.  Septic  inflammation. 
(B)  Oeiieral. — 1.  Septic  traumatic  fever,  and  2.  Sapraomia  or 
septic  intoxication. 

II.  Infective  diseases.— (A)  LocaL—{a)  Non-specific,  1.  Sup- 
puration ;  2.  Cellulitis  ;  3.  Hospital  gangrene ;  4.  Wound-diphtheria. 
(b)  Specific. — 1.  Cutaneous  erysipelas;  2.  Phlegmonous  ery- 
sipelas ;  3.  Oonorrhoia ;  4.  Malignant  pustule ;  5.  Actinomycosis ; 

6.  Tuberculosis ;  7.  Glanders.  (B)  Oeneral. — (a)  Non-specific. — 
1.  Septicaemia  with  or  without  pyaemia,  (ft)  Specific. — 1.  Hydro* 
phobia ;  2.  Some  forms  of  Tuberculosis  ;  3.  Some  forms  of  Leprosy ; 
4.   Some  forms  of  Glanders ;    5.    Tetanus ;    6.    Diphtheria ;    and 

7.  Some  forms  of  Anthrax-poisoning. 

W.  IL 
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^hird  on 


Gtntral  Beptk  DiMwin. 

Septic  trapmatic  fever  is  tlie  remilt  of  tho  absorptii 
moderate  dose  of  the  cheniiml  producto  of  putrefaction  or 
position  front  a  septic  or  iiiiperfectly-d rained  wound  (see 
ijiflamiiuitioti).  It  begins  usueU;  about  the  necond  or  third 
after  the  wound,  whether  this  be  the  result  of  injury  or  of  operatii 
with  a  feeling  of  chilliness  or  a  distinct  rigor.  The  teinpentiire 
runs  up  to  102' or  103' or  higher,  with  morning  reuiiesiona,  the 
pula«  ie  inoreased  in  frequency,  the  akin  is  hot  and  dry.  the  urin« 
is  scanty  and  high-{Mitoui«d.  the  tongue  is  foired,  the  appvtite  ia 
lost,  the  bowele  are  confined,  and  the  patient  complains  of  heodafho 
and  general  feeling  of  malaise,  and  is  nt  times  delirious.  The 
symptoms,  which  ttre  generally  at  their  height  about  the  sixth  i.ir 
seventh  dny.  may  Rubsido  lis  suppuration  is  established  atid  the 
further  absorption  of  septic  pi'oducta  is  prevented  by  the  scaling  of 
the  tissuw  with  the  inflamniutery  eTudatioii  and  the  formation 
of  granulation -tiMue,  If  the  absorption  of  eeptic  products  oou- 
tinuoe  in  small  quantities  the  fever  may  run  into  hectic,  or,  if  the 
dose  of  poison  is  increased,  into  saprtconia.  The  trfiitmrnt  consista 
in  at  once  rendering  the  wound  aseptie  and  thoroughly  draining  it, 
the  bowels  in  the  meantime  l>eing  opened  by  u  brisk  purgr.  and 
al<^  diet  continued. 

Safr^mia,  on  8EPTI0  iXTdxiCATiov,  which  has  hitherto  lieen 
included  with  septic  infection  under  the  term  tseptiuvnua,  is  a 
form  of  blood-poisoning  believed  to  be  due  to  the  abxarption  in 
large  quantities  of  the  chemical  products  of  jtutrefoction  {mimnr. 
putrffiiir,  cadaveriiif.  ScQ.),  derived  from  a  8e]>tio  or  ill-draiiieti 
wound.  It  ie,  therefore,  a  more  severe  Torm  of  septic  traumatic 
fever,  the  difference  being  one  of  degree  mther  than  of  kind. 
Clinically,  it  is  not  always  possible  to  distinguish  it  from  septiir 
tranmatic  fever  on  the  one  hand,  aud  fivm  septJcHimia,  or  even 
p}ic<miii  before  motast&tic  abscosses  are  fonncd,  on  the  other  hand. 
It  is  probable,  moreover,  that  sapnemia,  septicn^nin  and  pywiiiia, 
though  each  may  depend  upon  a  different  poison,  often  occur 
Btuiultaneoualy  in  the  sanie  subject. 

C'i'or. — For  sapnemia  to  weui' the  septic  poison  must  be  absorbed 
in  a  Hiitficient  quantity.  Hence  the  cause  may  be  suJd  to  bo  thoae 
conditions  that  lead  to  the  production  of  the  poison  in  Urge 
qnontiticn  and  thiit  favour  its  absorption  into  tho  blood,  Amongat 
UicMi  may  be  mentioned— 1.  Extensive  wounds  recently  made, 
inefficiently  dmiued,  and  not  kopt  osejitic.  3.  WonmU  of  mtoub 
and  Hpiuvial  membranes.  3.  Al>scei«ii>s,  cavities,  and  granuUt* 
ing  wounds  in  which  decomposing  discharges  am  siibjoctod  to 
inucbuiicol  tension  iu  consequence  of  the  in     ""  '  •  ■•  - 

extenml  opening. 
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Pathology* — ^The  poison,  notwithstanding  itfl  vimlence,  is  pro- 
ductive of  very  little  in  the  way  of  post-mortem  change  which  can 
be  said  to  bo  characteristic.  The  parts  on  which  its  eiftjcts  arc  more 
especially  manifested  arc  the  blood,  the  giistro-intestiual  canal, 
the  nerve-centres,  and  the  kidneys.  Thus,  the  rfd  blood-ooq)usclo8 
undergo  rapid  disintegration,  causing  a  staining  of  the  tissues  and 
vessels,  and  are  found  aggregated  in  little  masses  bh)cking  the 
capillaries,  and,  probably,  in  consequence,  producing  the  capillary 
haemorrhages  (petechut)  which  are  found  more  or  less  over  the 
whole  body,  and  especially  beneath  the  serous  nionibianes.  No 
niicro-organisms  are  found  in  the  blood  if  the  examination  is  made 
immediately  after  death.  The  gastro-intestinal  canal,  the  nerve- 
centres,  and  the  viscera  generally  are  congested ;  the  congestion  of  the 
kidneys,  by  which  organs  the  poison  is  principally  eliminated,  being 
especially  marked.     Decomposition  occius  very  rapidly  after  death. 

The  Symptoms,  of  which  headache,  vomiting,  and  delirium  are 
the  chief,  usually  come  on  about  the  second  day  after  the  infliction 
of  the  wound,  and  may  be  ushered  in  by  a  slight  chill  or  even  a 
severe  rigor.  The  temperatuie  suddenly  rises  to  103"  or  104° ;  the 
skin  becomes  clammy,  the  tongue  dry  and  fun-ed ;  nausea  or 
vomiting,  and  sometimes  dian-ha^u,  set  in  ;  the  patient  becomes 
delirious,  and  if  the  dose  of  the  poison  has  been  large  or  its  con- 
tinuous absorption  is  not  i)revented,  i-apidly  sinks  into  a  state  of 
collapse ;  the  temperature  falls  possibly  below  nomial,  whilst  the 
pulse  continues  rapid.  The  patient  becomes  unconscious,  then 
comatose,  and  then  dies.  Where  the  dose  absorbed  has  been  loss, 
the  progress  of  the  disease  is  less  rapid,  the  patient  becomes 
ansemic,  and  perhaps  jaundiced,  the  urine  albuminous,  the  spleen 
enlarged,  the  vomiting  and  dianha^a  continue,  and  death  may 
occur  from  exhaustion. 

The  Treatment  must  be  directed  to  the  removal  of  the  decom- 
posing discharges  from  the  wound  or  cavity.  If  this  is  promptly 
and  effectually  done,  the  disease  will  generally  be  arrested.  Thus, 
wounds  must  be  washed  out  with  antiseptic  lotions,  serous  cavities 
drained,  joints  laid  freely  oj>en,  and  tension  in  abscesses  removed 
by  giving  fi*ee  vent  to  the  pent-up  and  decomj^sing  pus.  The 
patient's  strength  in  the  meanwhile  must  be  suppoiied  by  fluid 
nourishment  and  the  judicious  administration  of  stimulants,  and 
the  subsequent  anjemia  combated  by  iron  and  quinine. 

Local  Infective  Diseases, 

Erysipelas  is  an  infective,  diffusely  spreading  inflammation, 
commonly  affecting  the  skin  or  subcutaneous  tissue,  or  botli,  less 
frequently  the  mucous  membranes  or  submucous  tissue,  and  still 
more  rarely  the  serous  membranes  and  the  connective  tissue  in 
guch  situations  as  the  pelvis,  orbit,  &c. 

¥.1 
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Came. — EiysipelaH  depends  upon  the  introduction  of  an  infM 
auoro-orKaniam  into  tho  Hyatem ;  but  for  tliis  to  aut  it  Hpp«an 
n'^oBeaary  that  tho  vitality  of  tho  body  should  \m  lowered,  and  tho 
tiBsuea  in  couBequonce  rendered  leas  ablo  to  resist  tho  injurioiu 
influence  uf  the  poison,  Tho  causoa,  therefore,  mny  be  divided  Luto 
the  predisposing  and  the  exciting,  the  predispuaing  Bgnin  into 
thoee  that  are  general  and  those  that  uro  local. 

Thr  griirrat  prHliipoting  ra  Iff 4  B.r»  savk  as  jiertnin  t-tther  to  (a)  the 
state  of  nutrition  of  Ute  body,  or  (f>)  its  environuieut.  ('0-  Among 
the  conditions  that  predispoea  tc  the  diseotw  by  inducing  on  iui- 
paired  state  of  the  tiseuos  are — 1,  chronic  alcoholism ;  2,  Bright'a 
disenae;  3,diabet«e;  4, gout;  S,  malignunt  ilisease  ;  6,  inmiiBoieDt 
food ;  1,  want  of  exercise  combined 
with  high  living ;  M,  previous 
attui-ksof  the  diaeaae.  {b).  Among 
the  causes  that  pertain  to  the 
onvirontaetit  of  tho  body  are  bod 
hygienic  conditions  of  all  kinda,  aa 
— 1,  imperfect  ventilation  ;  U,  defec- 
tive  drains;  3,  ocoumulation  of  th« 
productji  of  decomposing  Arguiic 
inatlerr  4,  overcrowding;  8,  WNnt 
of  cleantinew) ;  6,  a  lai^  Qumbev 
of  Kuppuratiug  wounds  in  a  lios|>i- 
tul ;  und  T.  probably  c«rtaia  n«t 
ultugother  understotid  ntmospltwic 
influenues.  3'lit  Ittttl  prnlitponmt/ 
«'««»  is  the  presence  of  a  wiiund,  ecnttch,  or  abrasion  of  the  sarfnce, 
Mid  espeniully  of  a  koeraitHl  wound,  or  ono  in  which  the  dischatge 
•a  undergoing  putrefaction. 

_    Tho  rr.cHing  cause  is  tho  introduction  of  some  infective  orgBnism 

iMo  the  aystfm.    This  poison  is  probably  not  the  same  in  each  form 

K-       diiieuBO,     In  the  cutaneous  form  it  has  been  shown  by  the 

°~|^rvations  of  Fehleisen  to  be  a  speoios  of  mierocoecus,  the  Utrtp- 

f?'***'"*  rryiijirlatiMHt  (Fig.  38).     It  had  been  known  for  mhu«  tims 

"**',  niiurococci  existed  in   the  spreading  margin  of  outaneoos 

in  ^''^'**'     I'chli-isou  cuiltvated  some  micrococci  from  thin  aoona, 

^-    •""*«  inotaiices  through  thirty  generations,  i.e.,  for  u|iwai4afll 

_-./''<'i>ths,  and  then  inoculated  several  patienta.  in  all  of  vikom, 

1'  Oi  **"*  '^^'■'''P*^''"  "'  *"'*'  "''"  ^^  i"^  recovered  from  an  attack 

^  V*  diiH^oai,,  erysipelas,  aft«r  an  incubation  period  of  from  fiflMO 

U^^l**y  hours,  was  sot  up.»    The  oontagion  may  be  conYByed  by 

***'>d»  of  the  surgt<on  or  nur^a,  and  by  inatrumonts,  spongea,  Ac., 
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and  probably  by  air  and  water.  It  is  now  supposed  to  enter 
the  system  in  all  cases  through  a  wound.  The  so-called  idiopathic 
erysipelas,  in  which  there  is  ostensibly  no  wound,  was  thought  to 
be  an  exception,  but  as  this  invariably  occurs  on  exposed  parts,  as 
the  face,  it  is  now  believed  that  the  poison  gains  access  through 
some  slight  crack  or  abrasion  that  has  been  overlooked.  The 
streptococcus  of  erysipelas  does  not  diif  or  in  morphology  or  cultural 
characters  from  the  Streptococcus  jtyogeuea,  but  opinions  are  still 
divided  on  the  question  of  identity,  though  the  weight  of  evidence 
is  in  favour  of  such  identity. 

Pathology. — The  virus,  when  inoculated,  multiplies  in  the  tissues, 
and  spreads  by  the  Ijnnphatic  vessels  and  spaces.  In  the  cutaneous 
form,  according  to  Fehleisen  and  MetchuikofP,  just  beyond  the 
spreading  edge  of  redness  where  the  skin  is  apparently  normal,  the 
lymphatics  are  crowded  with  micrococci ;  beneath  the  inflammatory 
blu^  the  vessels  are  dilated  and  the  tissues  softened  and  infiltrated 
with  leucocytes  which  are  *  devouring '  the  micrococci.  Still  further 
inwards  are  large  amoeboid  cells,  derived  from  the  connective  tissue, 
in  part  absorbing  the  leucocytes  and  their  contained  micrococci, 
and  in  part  preparing  for  the  repair  of  the  damaged  tissues ;  whilst 
beneath  the  spot  where  the  blush  of  redness  has  faded  only  dead 
micrococci  are  seen.  The  products  of  the  micrococci,  after  passing 
through  the  l}Tnphatic  glands,  which  become  swollen  and  tender, 
enter  the  system,  producing  the  constitutional  symptoms.  When 
the  cellular  tissue  is  involved,  suppuration  generally  occurs,  and 
the  vessels  that  run  through  it  to  the  skin  are  destroyed,  and  the 
skin  in  consequence  sloughs.  The  jtost-murtejn  appeai*ance  of  the 
body  is  similar  to  that  seen  in  other  cases  of  septic  poisoning. 
The  organs  are  congested,  and  the  blood  is  thin  and  fluid.  The 
streptococci  are  not,  as  a  rule,  found  in  the  blood ;  but  the  white 
corpuscles  have  been  observed  degenerated,  and  in  some  instances 
forming  granular  masses,  plugging  the  capillaries  of  the  lungs 
and  brain. 

Varieties.— Erysipelas  may  be  divided  into — 1,  the  cutaneous 
or  simple ;  2,  the  cellulo-cutaneous  or  phlegmonous ;  and  3,  the 
cellular  or  diffuse  cellulitis. 

1.  CuTAifEOUS  OR  simple  ERYSIPELAS  generally  attacks  the  skin, 
less  commonly  the  mucous  membrane.  It  is  a  specific  infective 
disease.    The  symptoms  are  iocal  and  cortatitutional. 

Local  signs, — There  is  a  vivid  blush  of  redness,  usually,  but  not 
invariably,  starting  from  a  wound,  and  appearing  either  simul- 
taneously with,  or  in  some  instances  not  till  twenty-four  or  forty- 
eight  hours  after,  the  onset  of  the  constitutional  symptoms.  The 
blush  has  a  great  tendency  to  spread,  or  to  suddenly  leave  one  part 
and  attack  another.  The  spreading  edge  is  sharply  defined  and 
•lightly  raised  above  the  surrounding  skin,  whilst  the  subsiding 
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edge  fados  off  into  the  ke«ithf  skin.  The  suitucc  is  uBUolly  &t  first 
Ttvidly  oud  aoifurmly  red,  (edematous,  and  ehiniag,  the  reduces 
fadiiii;  iiioaentarily  on  pressure,  and  later  becoming  of  a  diukjr 
hue.  The  patient  complains  of  u  stitTnese  and  etinging  heat  in  the 
part.  In  very  acute  ca.9aB  the  outiole  is  raised  into  blebs  by  the 
exudation  of  serous  fluid  beneath  it,  and  the  nearest  lymphatic 
glanda  aro  generally  tender  and  enlnrged.  Where  the  tisanes  arc 
lax,  Its  about  the  face  or  sorotiim,  there  is  much  uslenia,  but  there 
is  littlo  tendency  to  suppuration.  When  the  inflanmiation  subBides, 
there  k  usually  some  ilesi|uaiiiation  of  the  outjcle. 

The  ii>uiiii'i  itself,  if  one  is  present,  tjtkeiii  on  an  uohealtliy 
appoaranoe;  it  coaees  to  heal,  the  edges  swell,  the  gnuiulationa 
shriTol,  and  the  surfuce  becomes  dry. 

Thr  riiinlittilinii'il  ii/mplomt  generally  be^u  with  a  chill  or  rigor. 
The  temperature  suddenly  rises  to  103^  or  l<Vt'.  or  hi)-her,  but  it 
does  not  fluctuate  as  in  septicwmia  and  pywniia.  The  pulse  becomes 
rapid,  and  there  is  headache,  loss  of  appetite,  furred  famguo  and 
constiiNttion.  or  sometimes  diarrhoea. 

Te.nawaU'otu. — The  erysipelas  as  a  rule  gradually  subsides,  and 
the  patient  recovers ;  or  it  may  spread  over  a  large  area,  and  tht> 
patient  t>ink  into  a  low  typhoid  state,  and  die  of  blood-poisoning 
((r}iti*ai-»)iVt},  especially  when  the  subject  of  kidney  disease  or  othf  r 
rixceral  tronble.  When  aluut  the  heud  aud  face  it  may  spread  to 
tfao  larynx,  and  end  fatally  from  ii-dprnatous  laryngitis ;  or  it 
may  attack  the  mcmbraneM  of  tlie  brain  and  set  up  meningitis. 
BelapRCM  are  common. 

Trnitmnif. — The  bowels  slioidd  be  opened  by  a  smart  purge 
(Calomel,  gr.  v.  c.  jala]),  (.t.  viii.].  iknd  subsequently  perchloride  of 
iron  given  in  large  doses  (Tinct :  ferri  perchlor :  m.  xl.  quortis  horis]. 
Slop  dirt  is  usually  required  a.t  tirst,  but  us  the  constitutional  sym])- 
toms  g«"nerally  assume  a  low  type,  the  patient  should  not  bo  Um 
mnch  ileprPMed,  as  a  etiniiilating  plan  of  treatment  will  probably 
sooner  ur  hitcrl>e  indicated.  Thus,  ammoniu  andliark,  braody-and- 
egg  mixture,  brundy.  strong  beef-t«a,  &c.,  ore  culled  for  should  the 
ti'iu{>t!nituro  run  high,  the  pulse  become  soft,  and  the  tongue  dry 
and  brown,  or  low  mnltcring  delirium  set  in.  Locally,  nothing 
nnKwers  bottt'i'  Uimi  dusting  the  piirt  with  equiil  quantities  ot  oxide 
of  Kinu  Hnd  Htnrch  powdor.  and  enclosing  it  in  a  thick  laj'er  of 
rolt4)n-wiMil.  When  there  is  an  unhealthy  wound,  means  should 
be  taken  tu  render  thin  asfjitic  ;  but  strong  antiseptics,  as  carbolic 
acid,  must  be  avuided,  an  they  tuuso  too  much  irritation.  Should 
there  bo  any  collection  ot  jius,  or  other  pent-up  discharge,  it  must 
n(  course  b»  let  out,  and  the  part  nttlcieutl)'  drained.  When  m 
patient  is  attacked  with  orysijielas  in  an  hii»]iital,  he  should  bo 
rtnnovcd  to  on  isolation  wni^,  and  the  greatest  care  taken  not  to 
iiifuct  other  imtients.     It  was  an  old  (mictice  U>  draw  a  stick  of 
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nitrate  of  nlver  over  the  skin  in  front  of  the  spreading  edge  of 
lednese,  and  it  was  said  that  the  erysipelas  would  not  pass  over  thi^ 
line.  Since  the  teaching  has  been  in  vogue  that  the  inflammatory 
reaction  follows  the  spread  of  the  micrococc^i,  and  is  salutary  in  that 
the  leucocytes  destroy  the  micro-organisms,  attempts  have  been 
made  to  set  up  inflammation  in  front  of  the  enonmching  micro- 
phytes by  painting  the  skin  with  tincture  of  iodine.  Cases  in 
wluch  the  disease  is  said  to  have  been  tlius  anx'sted  havo  boon 
reported.  More  recently  in  severe  cases  an  antitoxin  (tho  anti- 
streptococcus  serum)  has  been  employed  in  the  treatment  of 
erysipelas. 

2.  Cellulo-cutaxeous,  or  pulegmonous  erysipelas,  differs 
from  the  preceding  variety,  in  that  it  involves  the  subcutaneous 
tissue  as  well  as  the  skin.  It  is  probably  always  associated  with  a 
scratch  or  wound,  and  nearly  always  terminates  in  suppuration  of 
the  subcutaneous  tissue  and  sloughing  of  the  skin,  but  it  seldom 
penetrates  beyond  the  deep  fascia,  unless  this  has  been  injured.  It 
is  most  common  in  the  intemperate,  or  those  of  broken-down 
constitution  or  the  subject  of  visceral  disease,  and  is  especially 
frequent  after  a  scalp  wound. 

Sifinptoms. — There  is  locally  much  more  a»dcina  and  swelling 
than  in  the  former  variety,  but  tho  redness  is  less  bright  and  not 
so  sharply  defined,  and  blebs  or  bulho  containing  serum,  which  may 
be  blood-stained,  often  form  over  the  affected  i)art.  The  pain,  at 
first  hot  and  tingling,  soon  becomes  throbbing,  and  the  swelling 
brawny,  and,  should  suppuration  occur,  boggy  in  places;  whilst 
the  redness  assumes  first  a  dusky,  then  a  purple,  and  then  a  mottled 
hue ;  finally,  dark-coloured  sloughs  form,  but  no  pointing  occurs. 
If  an  incision  is  made  into  the  tissues,  they  are  at  first  found 
infiltrated  with  fiuid,  and  later  look  like  wet  wash-leather  from  the 
breaking  down  of  the  cellular  tissue  into  pus  and  sloughs.  As  the 
inflammation  is  more  intense  than  in  cutaneous  erysipelas  so  are 
the  constitutional  sjTnptoms,  though  similar,  more  severe.  Tho 
fever,  at  first  slight,  assumes  a  typhoid  character  as  suppuration 
sets  in.  The  disease  may  terminate  in  resolution,  but  more  fre- 
quently runs  the  course  above  described,  and  may  end  fatally  from 
broncho-pneumonia,  sapnemia,  septiccomia,  pyoemia,  exhaustion, 
or  hectic.  It  is  most  fatal  when,  as  is  so  frequently  the  case,  the 
patient  is  the  subject  of  chronic  kidney  disease.  Locally,  it  may 
lead  to  necrosis  of  bone,  destruction  of  a  joint,  brawny  thickening 
of  the  part,  or  much  scarring. 

Treatment, — This  must  be  both  constitutional  and  local.  A 
purgative  should  be  given  at  the  onset,  and  the  patient  placed  on 
slop  diet,  which  should  be  exchanged,  when  suppuration  occurs, 
for  concentrated  nourishment  with  bark,  iron,  and  stimulants. 
Locally,  lint  or  spongiopiline  soaked  in  hot  boracic  lotion  should  bQ 
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applied,  and  incisioiis  made  oarly  bnfore  sloughing  has  had  tia 

take  place,  i.e..  as  soon  astho  parU  boconip  brawny.     A  aiiiiibi. 

small  indsioDS  made  parallel  to  the  longaris  iif  the  linib  nra  prs' 
ferabte  to  one  long  one,  Thoy  shoiJd  extend  thiinigh  the  «kiii  iiilii 
the  iiiflamed  cellular  tiwuo,  the  hemorrhage,  which  ia  often  fre», 
being  readily  etoppod,  if  cxceBBive,  by  plugging  with  iodofurm  or 
aal  alembroth  gauze,  or  like  antiseptic  material.  ^ubse((uent]y 
the  wounds  should  be  drcxxed  antiseptically.  well  drained,  and  the 
sloughs  removed  from  time  to  time  a«  they  form.  .\t  St.  liartholo- 
mew's  Uospitid  a  large  charco.il  pctultice  ia  with  some  a  favourite 
form  ol  dreeeing.  Should  diarrhtea  aet  iu  it  may  be  controlled 
by  opium ;  but  this  dnig  must  lie  given  cautiously  when  then 
ia  kidney  mischief.  In  bad  eaae»,  where  much  skin  has  bneu 
destroyed  or  a  joint  trrepurobly  damaged,  amputation  may  uiti' 
mately  bo  required,  but  should  not,  as  a  rule,  bo  done  whilst  the 
diseaio  is  iu  progress. 

3.  Cellular  erysipelab.  or  difpusr  ckllulitis,  is  an  acute, 
infective,  and  diffuse  inflammation  of  the  cellular  tiasue.  It  may 
occur  in  the  subcutaneous  or  submucous  tissues,  in  the  inter-muecular 
planes,  in  the  cellular  tissue  of  the  pelvis  or  orbit,  in  fact  anywhere 
in  the  body  where  connective  tissue  exists.  It  may  be  due  to 
various  causes.  Thus  it  mayoccorin  thesubcutaneous tissue  aftvr 
a  ecratoh  or  puncture,  particularly  one  inflicted  in  the  pnit-mnrtrm 
room  ;  in  the  pelvic  eellular  tissue  alter  parturition  or  the  operation 
of  lithotomy:  and  in  the  submucous  tissue  after  an  injur}',  as  a 
eling  of  the  throat  by  a  wasp, 

Sympiomt. — The  oonstitiitionul  symptomn  resemble  those  alrcailv 
gtron  under  the  preceding  varieties  of  erysipelas,  and  though  they 
may  vary  in  intensity  they  are  generally  grave  and  soon  assume  an 
asthenic  tyfe,  and  becume  those  uf  sapnvmia  as  the  septic  products 
are  absorbed  from  the  decomposing  sloughs.  The  local  symptoms 
vary  according  to  the  part  attackeil.  When  the  suboutaneoua 
tissue  is  afiectcd  they  are  similar  to  those  of  oellula-cutMieeua 
eryeipeloH,  save  that  the  akin  is  not  »t  Hmt  involved,  but  is  only 
slightly  roildoned  or  mottlnd :  tho  parts,  )iowever,  feel  hard  and 
brawny,  and  become  boggj-  as  siippuratiun  cMH-urs.  Tjit«r,  the  akin, 
as  the  vessels  wbiuh  supply  it  are  destroyed  by  the  presann  of 
the  inflninnuitory  exudation  iu  the  subcutaneous  tissue,  loMs  ite 
vitality,  and  repiilly  becomes  gangrenous  and  sloughs. 

The  Trratiarut  is  like  that  of  cclhilo-cutanniue  erysipelas.  Inci- 
sioiut  t>h<iid<I  be  miule  early,  and  stimulating  treatment  is  genenlly 
r<>i|uireil  from  the  first. 

ilosPiTAL  OAKoKurE  OR  aLouoiiiNO  rnA<iKD£iTA  is  a  r^ndly 
sprewling,  infective  inflammation  accompanied  by  extenaivo  alough- 
ing  and  ulcention.  It  most  commonly  affects  an  open  wound,  but 
bM  baei)  l(iuiwii  to  follow  injuries  where  there  has  been  no  break 
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in  the  skin.  It  is  seldom  seen  at  the  present  day,  owing  to  improved 
hygiene,  better  hospital  management,  and  the  more  scientific  treat- 
ment of  wounds.  The  virus,  probably  the  pyogenic  micrococci, 
may  be  conveyed  to  the  wound  by  the  air,  the  hands  of  the  surgeon 
or  nurse,  instruments,  sponges,  &c.  The  micrococci  {streptococci  and 
staphylococci)  are  found  in  chains  and  masses  as  well  as  singly, 
both  in  the  slough  and  in  the  inflamed  tissues  around.  (See  also 
PhagedcFTiic  Ulcer s^  p.  34.) 

Symptom*. — ^When  an  open  wound  is  attacked,  a  pultaceous,  ash- 
grey,  adherent  slough  forms  on  the  surface,  and  the  sloughing 
rapidly  spreads  both  deeply  and  widely.  The  edges  of  the  wound 
are  dusky-red,  oodematous,  sharp-cut  and  rapidly  melt  away  as  the 
gangrene  proceeds.  The  discharge  is  thin  and  greenish  or  blood- 
stained, and  exhales  a  horrible  footer.  Although  a  local  infective 
disease,  severe  constitutional  symptoms  of  blood-poisoning,  rapidly 
assuming  a  typhoid  character,  are  set  up  by  the  absorption  of  the 
septic  products  {ptomaines) y  and  frequently  terminate  fatally  in  a 
few  hours.    No  micro-organisms  have  been  found  in  the  blood. 

Treatment, — ^The  patient  should  be  isolated,  and  where  the  disease 
occurs  in  military  practice  as  an  epidemic,  the  whole  of  the  patients 
in  the  infected  building  should  be  removed  to  huts  or  tents.  Stimu- 
lants, opium,  and  quinine  should  be  given  internally ;  whilst  locally, 
the  slough  must  be  completely  removed,  the  ulcerated  surface 
thoroughly  destroyed  by  strong  nitric  acid  or  chloride  of  zinc,  and 
the  wound  sprinkled  with  iodoform  and  dressed  antiseptically. 

WouxD-DiPHTHERiA  is  seldom  mot  with  in  this  country.  It 
is  not  caused  except  in  very  rare  instances  by  the  bacillus  of 
diphtheria,  but  mostly  by  })yogenic  micro-organisms.  It  is 
thought  by  some  to  be  a  mild  form  of  hospital  gangrene  duo  to  the 
ordinary  microbes  of  suppuration,  by  others  to  be  a  distinct  affec- 
tion depending  upon  a  specific  form  of  micrococcus  and  the  result  of 
bad  hygiene  and  want  of  cloanliness  in  the  treatment  of  the  wound. 
When  a  wound  is  so  attacked,  the  surface,  previously  granulating, 
becomes  covered  with  a  greyish-white,  opaque,  tenacious  mem- 
brane, similar  to  that  of  diphtheria.  This  membrane  consists  of 
granulation-cellfl  and  coagulated  exudation  in  which  are  found 
micrococci  in  chains  and  colonies.  The  affection  appears  to  be  only 
very  slightly  contagious,  and  does  not  affect  the  system  generally 
further  than  by  the  absorption  of  the  septic  products.  The  treatment 
consists  in  attention  to  the  general  hygiene,  and  dusting  the  wound 
with  iodoform  or  rubbing  it  over  with  a  stick  of  nitrate  of  silver. 

Malignant  pustule  or  ciiarbon  is  a  specific  infective  disease 
due  to  inoculation  with  the  Bacillus  anthracis,  obtained  from  animals 
suffering  from  splenic  fever.  It  occiu^  most  frequently  in  this 
ooimtry  amongst  those  whose  work  biings  them  into  contact  with 
hides  imported  from  countries  in  which  splenic  fever  is  common. 


Ihe  ]aU  Mr.  Morraiit  llaker. 


tional  sympbimB.  the  affection  being  then  knoT 
Di*ra$r.    (See  a  work  on  Meilicine.) 

Symptoin*. — A  red  itchinK  pimple  is  first  notr 
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littlo  pain  and  no  sapparatton.  The  nei|;hbonriiif;  lymplytic 
^Undfl  may  now  becwme  enlarged  and  tcndc-r :  fi'vcrixh  Hyinptoius 
ntpidly  aaeuming  a  tj'phoid  typo  set  in,  and  thu  pcktiont  dicu  of 
sudden  gyaoape,  ezLauation,  or  it  mny  Lt^  of  a'dciiin  nf  tho  glottis 
when  the  disease  aSecta  the  neok.  Mhoulil  any  dinilit  pxiM;  as 
to  the  nature  of  the  diBoase,  it  will  bo  dcartil  up  hy  nxamiiiiiig  the 
contents  of  the  vesidea  for  the  bnoilluM. 

The  Baeilliu  aiilhraeit  (Fig,  40)  is  a  stnii'iht  rml-Iikc  h<Hly.  viiri-inR 
from  fjgj  to  j^  of  an  inch  in  length.  In  iiitirioiiil  eultuii's  it  pi-ows 
out  into  long  threads  made  up  of  boi^illi.  the  uiljai'cnt  cndn  of  which 
are  sharply  cut  and  slightly  coiiciive.  It  miiltijilifB  by  fiiwiou  and 
when  in  contact  with  oxygen  by  NiKiri's.  It  is  n^iidily  killed  by 
heat ;  but  the  spores  resist  both  heat  and  drying,  thoufih  they  are 
destroyed  by  prolonged  boiling,  a 
1  per  cent,  solution  of  corrosive  Hub- 
limate  and  some  other  antiseptics. 
The  badlluB  is  occasionally  alxo 
found  in  the  blood  and  in  various 
timues  of  the  body  in  this  disease. 

The  Trtiitmenl  consists  in  the  tree 
excision  of  the  pustule.  If  thix  is 
done  in  time  the  patient  uMiiuIly 
reooTers.  Some  merely  mrftiio  with 
A  Votknmnn's  spoon ;  othera  cau- 
terize the  wound,  after  excirtion  or 
Hcraping,  with  chloride  of  zinc  or 
carbolic  acid.  Busting  with  ipeoa-  p,n.  40.  -Tli«  nniiir.n  iniciiluB. 
cuanha  powder  is  highly  npoken  of  x  i,inM.     (Aftci-  Sternberg.) 

by  some  surgeons.     'When  consti- 
tutional symptoms  have  developed,  the  strength  must  be  smpiMU'ted 
by  fluid  nourishment  and  by  atimulantH  when  indicated.    Sulphide 
uf  soda  in  ten-groin  doses  has  been  recimimended  on  account  of  the 
beneficial  effect  it  exerciser  in  splenic  fever  in  animals. 

AcTiNOurcoais  is  an  infective  diiieaw  ditpending  njvm  the 
presence  in  the  tissues  of  a  nncn>-<irganinin,  tlie  actiiiomyces. 

Caute. — Tho  di»ea»(',  which  in  prevalent  in  oittlc,  may  in  I'aiD 
cases  bo  transniittail  to  tnun  from  the  dirieusi'd  anitiinl.  uh  has 
Iwen  said  to  occur  in  C()wmen,  or  it  may  Iw  conveyed  by  cereals. 
A  grain  of  barley  has  been  found  in  eevcml  giiiwtlis.  A  common 
site  of  inoculation  is  through  a  cariouf  tooth,  but  the  parasite  may 
gain  ndmiaaion  by  tho  idimentoiy  and  rCHpirat^iiy  ti'acta.  or  tlu'oiigh 
a  cutaneous  wound. 

I'atkology. — The  actinoniyces,  having  entered  the  tiHSues,  sets  up 
a  progressive  inflaminatiou  leading  to  the  formation  ut  granulation- 
tiesue,  connective  tissue  and  pus.  The  pus  eontuiiis  [miIu  yellow, 
or  sometimes  white  or  brown  grains,  which  are  visible  to  tho  naked 


•la,  ana  m  t]ii>  Mibcitt]iii('r)iiH  a 
iH  f..nn,-vly  ii.clud.).!  uikI.t  the 
II  ttinfriir,  Imiii' ciiTiciT,  tiiberi'li'.  »' 
L,.ti„„„,jx„.i.  „„,y  .ri»..r  (1)  i, 
iiKtunce  iu  tho  fate  [l'"ig-  -t'-i),  brc 
wall ;  or  (2)  in  tike  mucous  membrane  either  of  the 
cesophague,  bladder,  or  intostiiial  tract;  or  (3)  it 
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Via.  41. — Actinomyces— the  raj  fuogtu. 

when  it  is  generftlly  found  in  the  liver  or  lung ;  (4] 
tew  rare  cases  been  found  in  the  brain.  When  it  occ 
it  infiltrates  the  lower  jaw  as  a  rule,  and  it  ia  thei 
with  about  the  socket  of  a  carioua  tooth.  A  great  di 
occurs  in  the  BUiroundiug  bone,  and  abscesses  ar 
neighbouring  connective  tissue.    On  the  opening 
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aittter  b^  exliAiuition  or  bj*  inTolving  some  vital  organ.  Metastases 
do  not  appear  to  occur  in  the  lymphatic  glands  commimicating 
with  a  primary  focus  of  actinomycoais,  but  a  pyiemic  form  of 
actinomycoeia  haa  been  dosfribed. 

Diagnoni. — The  discoeo  perhaps  most  resembles  a  gumma,  tuber- 
Guloua  ulceration,  or  a  flbro-  or  myxo-giircomA  attciidedby  profuse 
suppuration.  The  preseiic'e  of  the  ]iara»ite  in  the  pus  wiU  clear  up 
any  doubt  as  to  the  nature  of  the  disease. 

Trtatmtnt.—Th'a  most  efBeieiit  treatment  is  tho  complete  romoral 
of  the  growdi,  whilst  it  is  still  local,  by  excision  and  scraping.     In 


the  lower  jaw  this  has  been  attended  with  complete  success.  When 
the  disease  is  too  extensive  to  admit  ef  remnval.  free  drainage  and 
antiseptice  should  be  uiied  as  pulliativoH,  and  largo  doses  of  iodide 
of  potassium  given  internally.  Thia  drug  has  been  found  of  groat 
value,  both  in  man  and  in  rattle,  and  should  always  bo  given, 
whether  local  treatment  is  or  is  not  undertaken. 
General  In/ertive  DUtaiea. 
8E7nc«HIA  OR  SEPTIC  IITFECTION.— The  term  septictemia  is  Hero 
refltrict«d  to  the  condition  generally  known  as  septic  infection,  using 
the  term  "septic"  in  its  old  sense  ;  septic  intoxication,  which  has 
hitherto  been  included  under  the  t«rm  septictemia,  has  already  been 


doBcribed  under  the  head  of  sapraamia. 

is  an  infective  disease  due  to  inoeulntion  with  pyogenic  (ns  dislui- 
guished  trom  saprophytic  or  wptie)  micro -organismH,  which  multiply 
in  the  tt)wues  or  escape  into  the  lymphatit  nr  hnnnic  nrculBtion. 

It  must  be  cleurly  uiidorstood  Uiut  the  term  septin^mia  ie  » 
i^liniral  one  given  to  wdl-known  conditions  cosily  recognised  by 
their  symptoms.  Strictly  speuking,  that  is.  u«iiig  the  tt-na  in  ita 
pnthologicol  or  bacteriological  sense,  irjitinnnin  means  liirmir  in/o^ 
Hull,  It  is,  therefore,  noceswiiy  t<>  remember  that  what  is  diniuilly 
a  eeptidemia  iocludeH  two  distinct  puthological  processes :  a  lunmie 
infection  nnd  u  local  infestiun  accompanied  by  severe  genernl  iutoxiea  - 
tiou.  The  infection  which  forms  the  atjrting-point  of  the  disease  may 
remain  loeal,  or  it  may  for  some  reason  or  another  become  geueFol, 
and  yet  the  syiaptoms  may  bo  the  same  whatever  condition  jirevails. 
As  u  matter  of  fact,  micro-organiams  are  but  rarely  found  in  the 
blood  in  cases  which  on  clinical  gniunds  ore  diagnosed  as  aepticn>mia. 
The  severity  of  the  symptomti  depends  on  the  amount  of  toxins 
produced  by  the  micro-organisms,  and  so  far  as  this  is  conceiTied  it 
mutters  little  whether  the  infection  remains  local  or  becomes  general. 

Caiue. — The  etieential  cause  of  cliniisdly  eo-called  eepticwmia 
is  the  introduction  of  a  micro-orgnnism  into  the  tissites  nr  into 
a  wound.  Thin  organism  almost  always  belongs  to  the  group  of 
pyogenic  coc«i.  This  living  virus  may  be  derived  from  the  body 
of  another  putient  who  is  suffering  from  ur  has  died  of  the  distuse 
or  some  other  pyogenic  iutectiDn,  such  as  erysipelas,  and  it  may 
be  oonveyed  by  the  hands  of  the  surgeon  or  nurse,  or  by  imper- 
toetly-cleaned  instruments,  sponges.  &c.  The  minutest  qunntity 
of  the  living  cnntagium  is  sufficient.  Although  any  one  of  the 
pyogenic  cocei  is  eapable  of  producing  septiciBmia,  the  one  most 
to  bo  feared  ia  tho  StreptiKofriu  pyiigtnrt ;  it  ciiuses,  hr  moTB 
frequently  than  other  biw;t«riii,  spreading  phlegmonous  iiiflauuna- 
tiuns  and  pv.\e  form£  of  w-pticwmia.  The  importance  and  the 
frequency  of  streptococcus  svtitica'mia  nccomi«uying  tuberculnsifl, 
diphtheria,  typhoid  fever.  Hcarlet  fever,  the  pucrpcTsl  etnt«, 
erynpelnja,  ocllulitie  and  trauuiatia  infections  ore  probuhly  not 
even  yet  sufBoiently  apprcriat^d  by  physitnans  and  snrgeona, 
Soiiticipmia  produce*!  by  utlicr  pyogenic  cocci  uitder  these  oir- 
cuiiiBtances,  although  it  may  be  of  «qual  severity  and  similar 
chnrncfor,  is  less  commnn.  In  view  of  the  fearful  pathogenic 
punsibiliticH  with  which  Ktrqitococci  may  bo  endowed,  a  surgeon 
eonnot  reganl  their  preseTit*?  in  a  wound  or  inflamed  part  wi&  as 
little  eoncei-Q  as  he  iiuiy  the  white,  ur  oven  ttie  yellow.  Hta|>hylocoeenB. 
Sti'epl4icocous  caetM  are  in  general  more  dangerous  to  other  sui^cal 
patieulx  iu  their  proximity  than  stapbylocuccUH  utses,  and  are 
therefore  mi>re  likely  to  rmiiiro  iitiilation  (Welch), 

iMMoffj/. — Various  jutnological  conditions  may  lie  associated 
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with  what  on  clinical  grounds  has  been  diagnosed  as  septiaemia. 
There  may  be  (1)  a  local  infection  by  pyogenic  cocci,  which  may 
be  spreading  or  phlegmonous.  The  cocci,  being  parat^itic  in  nature 
and  capable  of  growing  in  the  living  tissues,  will  spread  bc^yond 
the  seat  of  infection  along  the  I^nnph-channels,  and  may  thus 
produce  fresh  foci  in  and  around  the  glands  or  wherever  they  find 
a  resting-place.  Naturally  these  coc<n  produce  their  poisonous 
substances;  these  are  absorbed  and  lead  to  the  aggregate  of 
symptoms  which  constitutes  septiciLMiiia.  (2)  The  cocci  may  find 
their  way  into  the  circulation,  multiplying  in  the  blood,  so  as  to 
become  demonsti'able  by  ordinary  methods  of  examination.  They 
are  then  carried  along  the  minutest  vessels  into  all  the  tissues  of  the 
body,  and  the  result  is  a  general  hremic  infection.  In  such  cases 
they  reach  the  heart  by  the  venous  circulation  ;  they  may  infect 
the  cardiac  valves  and  produce  a  malignant  endocarditis,  which, 
as  will  be  shown  below,  in  its  turn  may  load  to  pyiomia.  (3)  The 
inflammatory''  process  leads  to  plugging  of  the  smaller  vessels  at 
the  seat  of  infection ;  these  thrombi  are  *sei)tic,'  or  rather  infective, 
and  particles  may  be  carried  by  the  veins  into  the  right  side  of 
the  heart  and  thence  as  emboli  into  the  lung,  where  they  would 
produce  a  pytemic  absc^»ss  [pya^nia).  Doubtless  pyogenic  co(?ci 
frequently  enter  the  blood- stream  from  the  seat  of  infection  in 
small  numbers  or  waves.  They  often  i)orish  in  the  blood  without 
doing  harm,  but  they  may  lodge  somewhere,  as  on  one  of  the 
cardiac  valves  or  on  one  of  the  serous  menibi-anes,  multiply  there, 
and  produce  a  secondary  inflammatory  lesion,  an  infective  endo- 
carditis, or  inflammation  of  a  serous  cavity.  If  it  should  be  an 
infective  endocarditis,  micro-organisms  will  soon  appear  in  the 
blood,  I.e.,  a  hremic  infection  will  soon  result.  It  will  be  seen  then 
that  in  so-called  septiciemia  cocci  will  only  be  found  in  the  blood, 
if  there  is  a  general  hut^mic  infection,  or  an  infective  endocarditis, 
or  if  one  should  happen  to  examine  the  blood  duiing  one  of  the 
waves  when  the  cocci  are  passing  into  the  circulation. 

The  jtost-inortem  appearances  are  similar  to  those  of  sapra^mia. 
There  is  a  like  condition  of  congestion  of  the  nerv(;-c^ntres,  gastro- 
intestinal tract  and  viscera,  with  pet(H.'hia>  beneath  the  serous  mem- 
branes, and  staining  of  the  vessels  and  tissues.  Micro-organisms, 
both  micrococci  and  ba<»illi,  however,  may  be  found  in  the  blood  under 
the  conditions  mentioned  above.  The  serous  cavities  often  contain 
blood-stained  semm,  and  plemisy  and  pneiunonia  may  at  times  be 
present.     The  spleen  is  generally  greatly  (longested  and  enlarged. 

The  aymptmns  are  also  similar  to  those  of  sapnemia ;  indeed,  it  is 
often  impossible  to  differentiate  between  them.  Septicaemia,  how- 
ever, may  be  suspected  when  there  is  evidence  of  infection  from 
some  source,  or  the  wound  is  of  such  a  size  as  to  render  it  impossible 
for  the  amount  of  septic  matter  necessary  to  set  up  septic  intoxi- 
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cation  to  be  formed  in  it.  It  would,  moreover,  nppear  probable  that 
the  two  diseases  may  at  times  coexist  in  the  same  Hiibject.  8ep< 
tioaemia  begins  wiUi  a  distinct  rigor,  which  may  be  repoat«^l, 
followed  by  a  temperature  of  103°  to  104°  or  higher.  The  symptoms, 
the  chief  of  which  ore  headai^he,  uaiisea,  vomiting,  delirium,  and 
Bometimes  diarrhiea,  may  run  the  F>ame  rapid  course  aHinsapreemia, 
the  ]>atient  pasmng  into  a  «>tate  of  eollapito ;  or  they  may  be  more 
chrooic  and  less  itevere  in  degreu  though  aimilar  in  kind,  whilst 
leucocytosis  and  petechial  eruptions  of  the  skin,  or  bronchitis, 
pneumoiiiii,  pleurisy,  or  pericurditis  may  supervene. 

VVw((meiit.— Little  con  bo  done  in  the  way  of  curative  treatment 
beyond  preventing  the  introduction  of  more  poiaon  by  taking  the 
same  local  moans  to  disinfect  the  wound  as  were  mentioned  under 
eapnemia.  The  same  good  effects,  however,  must  not  be  expected, 
as  the  poison  once  introduced  multiplieH  indefinitely,  and  hence 
the  disease  ia  almost  invariably  fatal.  Large  doseH  of  quinine  or 
eulicylio  add  or  sulphite  of  potash,  however,  may  be  given,  -whilst 
the  strength  should  be  supported  by  fiuid  nourishment  and  stimu- 
lants. Beceiitly  what  appear  to  be  promising  results  have  been 
obtained  with  inje^'tioDH  of  on  unti-streptococcus  aerum,  which,  it  the 
lesion  in  question  be  due  !<>  tlie  streptococpua,  would  hold  out  hope 
of  aucoeM,  and  should  certainly  be  tried  early  and  in  sufficient  doses. 

Pr.Kli(IA  is  distjuguished  from  septiciemia  by  the  formation  of 
aeiMJudary  (mtlatialic)  abscesaes  in  various  tissues  and  organs  of  the 
body.  It  received  its  name  on  the  erroneous  suiipoaition  that  it  was 
due  to  the  entrance  of  pus  into  the  blood,  seeing  that  it  generally 
originates  in  ctmnection  with  a  suppurating  wound,  and  is  later 
attended  with  purulent  collections  in  various  pariA  of  the  body. 
It  is  tu  be  regarded  as  a  s[>ecial  stage  of  septicaemia,  and  previous 
to  the  formation  of  the  abscesses  the  two  diseases  are  often  clinically 
indistinguiBhable . 

f.'au*r.— The  immediate  cause  is  no  doubt  tlie  entrance  of  a  poison 
into  the  blood,  and  siiic4-  pyogenic  micrococci  have  been  found  in 
the  wound,  the  thrombosed  veins  leading  from  tlie  wound,  in  the 
blood,  the  timuefi,  and  the  metastatic  abeceeses.  it  is  now  held  that 
these  organisms  are  essential  factors  in  the  production  of  the  coa- 
dition  known  as  pyemia.  There  are  no  sjiecific  biictoria  of  cither 
■epticfemia  or  pyiomiti.  The  same  organisms  are  found  In  both. 
Pytamia,  however,  is  seldom  developed  except  where  tlie  [mtlent  is 
exposed  to  unfavoniablo  hygienic  conditions,  amongst  which  may 
be  especially  mentioned  overcrowding  in  ill- ventilated  and  badly- 
dininod  hoepilals,  particularly  where  u  large  number  of  suppuntiug 
and  foul  wounds  are  congregated  together  in  the  sumo  waid; 
whilst  tho  general  debility  induced  by  insanitary  dwellings,  poor 
living,  town  life,  and  the  abuse  of  olcihol,  in  ibat  it  lowers  tha 
reauting  power  of  the  tissues,  further  predisposes  to  the  diseoas. 
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Pyemia  is  generally  deyeloped  in  connection  with  a  wound  which 
has  reached  the  etaige  of  suppuration  and  bus  nut  been  properly 
drained  and  kept  aseptic.  It  is  probable,  therefore,  that  the  septic 
products  entering  the  system  with  the  pyogenic  micrococci  further 
lower  the  resisting  power  of  the  tissues.  The  micrococci,  most 
frequently  streptococci,  haying  gained  admission  to  the  wound,  and 
probably  haying  already  produced  a  condition  regarded  as  septi- 
csBmia,  infect  the  thrombi,  filling  the  veins  leading  fi*om  the 
wound,  and  are  carried  away  with  detached  portions  of  the  thrombi 
into  the  venous  circulation.  The  emboli  become  lodged  in  the 
capillaries  of  the  tissues  and  organs,  and  being  infected  with  the 
pyogenic  organisms  from  the  wound,  set  up  suppuration  in  the  tissues 
around  the  vessels  in  which  they  lodge.  In  other  instances  it  is 
believed  that  pyogenic  niicrococ<;i  may  so  multiply  in  the  circulation 
or  enter  it  in  such  masses  that  they  are  sutiicient  in  themselves, 
without  the  presence  of  any  clot,  to  plug  the  small  vessels,  and 
here  in  like  manner  cause  secondary'  sup])urutiou. 

There  appear  to  be,  therefore,  two  chief  elements  at  work  in 
pja-tmia,  tiie  pyogenic  cocci  giving  rise  to  the  disseminated  sup- 
purations, and  the  toxins  developed  in  the  wound  and  generated 
by  the  cocci  themselves,  poisoning  the  whole  system.  Pj'comia 
is  especially  common  after  wounds  involving  bone,  owing  to  the 
liability  of  the  large  patulous  veins  of  bone  to  become  filled  with 
porulent  thrombi,  portions  of  which  are  readily  carried  away  by 
the  blood-stream.  Hence  the  frequency  of  pytemia  after  injuries 
of  the  cranium  involving  the  diploe,  compound  fractures,  amputa- 
tions,  and  excisions,  when  antiseptics  and  drainage  are  neglected. 
Again,  the  poison  may  be  developed  in  retained  portions  of  the 
placenta  left  after  childbirth,  and  may  then  outer  the  blood  by 
infecting  the  thrombi  in  the  uterine  veins.  Or  it  may  be  formed 
in  connection  with  operations  on  the  genito-uiinary  tract,  on 
account  of  the  difficulty  of  keeping  such  wounds  aseptic.  Pytomia, 
moreover,  is  especially  frequent  after  infective  osteomyelitis  and 
infective  periostitis,  even  before  the  suppurating  cavity  is  opened 
and  exposed  to  the  outer  air.  It  may  also  occur  in  connection  with 
erysipelatous  wounds,  diffuse  cellulitis,  and  hospital  gangrene,  and 
sometimes  after  gonorrhoea,  ulceration  of  the  intestines  in  typhoid 
fever  and  dysentery,  and  ulcerative  endocarditis.  Very  occasionally 
pyaemia  follows  the  most  trivial  operation  or  injury,  as  the  sub- 
cutaneous division  of  a  tendon  or  a  portion  of  fascia.  Here  it  is 
probably  the  result  of  the  introduction  of  micro-organisms  at  the 
time  of  the  operation.  At  times  no  local  source  of  infection  can  be 
discovered;  the  disease  is  then  spoken  of  as  idiopathic  pyaemia, 
and  it  is  believed  that  the  pyogenic  micro-organisms  gain  admission, 
as  in  infective  osteomyelitis,  periostitis,  and  ulcerative  endocarditis, 
through  a  mucous  surface  (see  above). 

w.  L 
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Falhok'yy. — The  iMynf-iiiorUni  appearances  are  similnr  to  thnm;  in 
■epticromia.  pliii  purulent  collections  in  one  or  more  situatioiiit.  or 
dimeniinated  through  the  \>oAy  as  multiple  amall  nbatvasee.  Thus, 
there  i»  the  same  rupiil  tondoncy  to  putrefaction,  diaintegration  of 
r«d  blood- corpuscles,  etjiining  of  the  vessels  and  tisaues,  iiiinut« 
extravasations  (prtrchiir]  beneath  the  Borous  menibrai,cs  and  in  the 
skin,  congestion  of  the  viscera,  enlargement  of  the  spleen,  and  in 
many  rnaes  the  presence  ofmtcro-organisioa  in  the  blood  and  various 
tiaauea  and  organs.  The  body  m  emaciated  and  the  skin  yellowish 
and  earthy  in  appearance. 

The  purulent  collections  may  be  found  in  the  serous  cavities,  in 
the  viscera,  in  the  joiiits,  and  indeed  throughout  the  body  genemlly. 
There  moy  be  one  or  more  moderatfl-sizfd  collections  of  pus ;  or  *.a 
organ,  as  the  lung,  may  be  riddled  by  a  number  of  small  abscesses 
Tnfj-ing  m  lU/e  from  a  pea  to  a  nut.    The  visceral 
abscesses  are  most  common  in  the  lungs,  then 
in  the  liver,  and  next  in  the  spleen,  kidneys  and 
brain.    They  are  situated  in  the  periphery  of 
the  organs,  i.r.,  in  the  situation  of  the  terminal 
urtoriolcs.    Whore,  however,  pyipiriia  follows  a 
l«»ion  of  the  rectum,  the  nbeo^ses  are  generally 
fdiiud  in  the  liver,  sincn  most  of  the  blood  from 
the  rectum  jiassesfirstthroughthat  orgun.    The 
].UB  is  sweet,  rarely  fivtid,  and  may  resemble 
ordinary  pus.  or  it  may  bo  thin  and  watery. 
It  always  cxintoins  pyogenic  micrococci.     When 
Tba     there  ia  a  wound  it  le  usually  found  unhealthy 
UinnQbiH  «  •een     j„^    surrounded    bv    an    iiifianimutoty    area  ■ 
S'eC^kr  in"     'ni'^"««^  "^  !«««"*  ""  '»■     The  veins  leading 
tba  Urger  reia.        '"""  *^8  wound  are  usually  filled  with  thrombi, 
which   arc  generally,  though  not  invariably, 
undergoing   punilcnt    softening,    and    thuii    contain    micruoncci. 
Where  the  pyii>miii  has  originated  in  infective  osteomycUtie,  infec- 
tive periostitis,  or  in  a  wound  involving  bone,  the  reins  in  the 
medulla  of  the  bone,  and  those  loading  from  the  bone,  ore  usually 
alsu  found  filled  with  purulent  thrombi.     If  the  affoutcd  veins  are 
tallowed  towards  llie  heart,  the  end  of  the  thrombuH  trill  ott«n  be 
soon  projecting  into  the  blond -current  in  the  larger  vein  at  the 
spot  where  thn  smaller  juins  it  (Fig.  43).     IjisUy.  «.iriu  n-hnin. 
i.e.,  eoIlecttonB  of  micrococci,  ore  found  in  the  various  tissues  and 
organs. 

A  ransidoratiDn  of  the  above  morbid  apjieamncut  makes  it  apiwar 
probable  tluit  the  metastatic  alnuviwes  may  be  produced  in  sevural 
w*jm:  I.  ThromlKisiii  of  the  vfins  leading  from  the  wound  is  set 
up  by  one  or  mure  of  the  conditions  that  comuionly  prodao* 
amatboM,  such  ns  sujipnratian  anmnd  a  vein,  an  abscen  bt««kmg 
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into  a  vein,  death  of  the  iwirt  from  which  tho  vein  runs,  &c.  The 
thrombus  becomes  impregnated  with  the  soptic  products  fonning 
in  the  wound,  and  with  the  pyogenic  micrococci  introduc^Mi  from 
without.  The  septic  and  infective  changes  extend  up  the  thrombus ; 
portions  of  the  thrombus  where  it  projects  into  ii  larger  vein  are 
detached  by  the  force  of  the  blo(xl- stream  in  the  hirger  vein  (see 
Fig.  43),  and  are  carried  away  in  the  blood,  and  become  lodged  in 
the  capillaries  of  the  lungs  or,  possibly,  escaping  through  them, 
in  the  capillaries  of  other  ])arts  of  the  ])ody.  These  omlxjli, 
being  of  a  septic  and  infective  nature,  instead  of  leading  to  the 
changes  which  follow  ordinaiy  embolism,  give  rise  to  septic  and 
infective  inflammation  terminating  in  supj)ui-ation  and  abscess 
{jirimary  embolic  ahscfsses).  2.  Masses  of  micrococci  which  have 
gained  entrance  either  directly  through  a  wound,  or  indirectly 
through  a  mucous  membnine,  as  in  the  case  of  infective  periostitis, 
osteomyelitis,  &c.,  are  earned  from  the  primary  seat  of  disease  by 
the  lymphatics  or  blood-stream,  and  bec^)me  lodgcnl  in  the  c^ipillaries 
of  the  various  tissues  and  organs.  There  blood- coii)uscles  aggregate 
around  them,  thus  fonning  a  thrombus,  which  softens  and  sets 
up  infective  inflammation  and  8U])puration.  3.  Poi-tions  of  the 
softened  thrombus  in  the  lung-capillaries  become  detached,  imd 
are  carried  by  the  blood- stream  to  other  parts  of  the  bod}',  where 
they  in  turn  fonn  emlx^li,  which  also  set  up  similar  infective 
inflammation  and  suppuration  {seromhiri/  emholir  abaresses).  4.  The 
diffuse  purulent  collections  in  the  serous  and  synovial  cavities  are 
thought  as  a  rule  to  depend  upon  the  poisoned  condition  of  the 
blood  and  the  presence  of  micrococci,  not  upon  emboli.  5.  In 
other  instances,  again,  an  infective  or  ulcerative  endocarditis  may  be 
first  produced  in  the  manner  previously  described,  and  the  vegeta- 
tions on  the  cardiac  or  aoi-tic  valves  give  rise  to  septic  emboli. 
Metastatic  abscesses  in  the  lungs  are  doubtless  due  to  septic  emboli 
carried  there  from  the  right  side  of  the  heart.  In  many  cases 
secondary  foci  are  not  found  elsewhere,  and  in  others  metastatic 
abscesses  are  found  both  in  the  pulmonary  and  systemic  vascular 
areas.  In  the  latter  case  the  infection  carriers  must  have  Iwen  dis- 
seminated by  the  systemic  circulation,  either  after  an  ulcerative  endo- 
carditis has  first  been  produced,  or,  without  this,  by  micro-organisms 
passing  through  or  from  the  lungs  into  the  left  side  of  the  heart 
in  sufficiently  large  masses  to  plug  the  smallest  vessels.  6.  Again, 
organisms,  as  mentioned  above,  may  enter  the  circulation  from  the 
seat  of  infection ;  they  may  then  multiply  in  the  blood,  so  that  a 
general  hsemic  infection  results ;  or  they  may  for  some  reason  or 
another  be  carried  away  without  producing  a  general  hamiic  infec- 
tion, but  may  lodge  and  gi'ow  in  some  internal  or  peripheral  part, 
arrested  there  probably  by  some  slight  local  lesion,  and  may  here 
produce  a  suppurative  metastasis.    Unless  there  is  an  infective 


endocarditis,  or  a  gtmoral  hiemic  infection,  ao  orj^niKius  will  he 
found  tree  in  the  circulation.  T.  A  Bpocial  form  of  pyiotniB  is 
llepattc  or  portal  pyiBmia.  The  liver  Uoos  not.  na  a  rule.  paTticipat« 
in  the  general  disaemination  of  auppoiativo  foci,  unlens  the  seat  of 
infection  is  situated  m  the  portal  vaecular  area,  aa.  for  inxtonco,  in 
the  int«>8tinal  mucosa  or  the  Temiifomi  appendix. 

The  ti/mptmnii  ueualt]^  set  in  wttli  a  ri^r.  generally  a  severe  one, 
durin);  which  the  temperature  risee  to  103".  I(M",  or  oven  hiju;hor. 
Profuse  Hwenting  follows.  The  rigors  are  repeated  from  time  to 
time.  The  temperature  chart  represents  the  sunie  series  of  long  up 
I  ftnd  down  strokes  characteristic  of  hectic  fever,  only  differing  in  that 
}  the  morning  temperature  in  pyiomia  seldom  reuches  normul.  The 
I  pulae  it  quick;  the  tengue  is  red  or  ginned,  and  later,  dry  and 
}  Drown ;  wasting  rapidly  sets  in ;  the  skin  often  aasunies  an  earthy 
I  or  jaundiced  hue;  the  face  in  anxious,  perhaps  flushed,  or  pole; 
1  sxtravasations  from  the  ca|>illariea  of  the  skin  occur,  produtung 
peUichiie ;  and  other  oruptiona,  though  less  common,  as  patehes  of 
erythema  orpurpum,  may  appear  from  time  to  time,  with  Hphthw  or 
ulceration  of  the  fauces.  The  breath  and  the  exhalations  of  the  body 
liavo  a  peculiar  sweet  odour,  and  albumen  may  bo  found  in  thourino. 
At  about  the  end  of  a  week  metastatic  abscesses  form  in  various  parte, 
u  the  lungs,  liver  and  joints;  or  diHuse  suppuration  may  be  set  up 
in  the  serous  cavities,  and  signs  of  pericarditis,  pleuiisy,  or  peri- 
tonitis ensue.  Diarrhipa  sets  in,  then  delirium,  and  the  patient 
dice  exhaustoil  ustuUl}'  during  the  second  week.  In  the  meanwhile, 
tho  wound,  if  one  exists,  is  genemlly  foul  and  suppurating,  though 
later  it  may  become  dr;  and  cease  to  form  pus ;  in  some  chronic 
coses,  which  aro  rare,  however,  the  wound  may  heal.  The  prvgnoiu 
in  extremely  unfavourable ;  Bouh'  cases  are  always  fatal,  each  rigor 
making  the  chaiioe  of  recovery  more  hopeless.  At  times,  however, 
the  diaouse  aiuy  run  a  chronic  course  {rhronic  pi/irinia),  differing 
from  the  acute  in  decree  rather  than  in  kind.  IIiub  the  rigors  are 
Im  (re(|uent  or  noue  may  occur.  Tho  visoera.  as  a  rule,  are  not 
affected,  and  the  afaacesaei*  (<how  a  special  predilection  forthe  joints. 
The  patient  may  die  aft«r  some  weeks,  or  may  linger  tor  some 
months,  or  verj-  slowly  recover  after  one  or  more  robpses,  with 
probably  stiffness  of  one  or  more  jointa.  Or  he  may  aubeequeutly 
dto  of  phthisis,  albuminuria,  or  lardaceous  disease. 

Treatment.— IMle  or  nothing  can  be  done  in  the  way  of  treat- 
nent  in  acute  mses,  when  onco  the  pytemic  process  is  fully  estab- 
lished, buyond  supporting  the  strength  by  fluid  notu-ishmont  and 
stimulants,  opening  abscesses  as  they  are  formed,  and  placing  the 
patiout  under  tho  mofit  favourable  hygienic  conditiunH  possible. 
IfeAmim  should,  of  pourse.  be  taken  Ut  drain  the  wound  and  render 
it  aseptic  if  this  lias  been  neglected.  Quinine  in  largo  doses  ia 
genenUy  ailvJMol,  but  tittle  must  be  cxpeotod  from  it.    There  ia 
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reason  to  hope,  howerer,  that  in  the  early  sta<;e9.  when  the  disease 
is  due  to  the  streptocowns,  the  copious  iii^»  of  the  anti-strepUxixx^iw 
serum  will  be  of  service.  In  infective  ostiH^myolitis  and  jH'ri<>?>titis 
amputation  through  the  joint  above  the  afftH.-t*il  b«>ne  sh<)uld  be 
done  if  pyaemia  appears  imminent  but  has  not  fully  declare<l  itself. 
As  the  pyaemia  here  is  generally  due  to  the  Staphf^h'Titri-H^^  pif<itffnts 
aureus^  an  anti-streptococcu-s  serum  is  not  of  sorvioo.  In  chronic 
cases,  when  convalescence  has  ensued,  a  sea- voyage  or  residence 
at  Aix-la-Chapelle  or  other  suitable  spa  may  bo  of  l>enofit. 

Olaitdeks  is  a  specific  infective  disease  common  amongst  horses, 
and  occasionally  communicated  to  man  by  in(K*ulation  through  a 
wound  or  the  unbroken  mucous  membrane.  The  virus  i^  believed 
to  be  a  specific  form  of  micn)-organism,  the  Itnrilhis  maiiti\  sim*e 
this  bacillus  after  several  cultivations  retains  the  jH^wer  of  repro- 
ducing the  disease  in  the  hors(».  The  disease  may  run  an  acute  or 
chronic  course.  It  is  nearlv  alwavs  acute  in  man  and  chr<mic  in 
the  horse.  The  acute  form  is  chanictorizeil :  ( 1 )  by  a  thin  sennis 
discharge,  rapidly  becoming  foul,  piu-ulent,  and  siinious,  from  the 
nasal  mucous  membrane,  with  enlargi?nient  of  tlie  submaxillar}'' 
glands;  (2)  by  a  pustular  orui)tion,  resembling  that  of  small-pox, 
on  the  skin  and  mucous  membrane  of  the  respinit(>ry  and  digestive 
tract;  and  (3)  by  the  formation  of  circumseribe<l  nt)dules  in  the 
Ijnoiphatics  of  the  subcutanooiLs  and  muscular  tissue,  whicli  usually 
soon  break  down  into  abscesses  and  foul  ulcers.  These  signs  are 
ushered  in  and  accompanied  by  fever,  wliioh  mi)i(lly  assumes  a 
typhoid  type,  and  is  sometimes  preceded  by  a  rigor.  Symi)tom8  of 
pneumonia  or  pleurisy,  or  vomiting  and  dian'htea  ensue,  according 
as  the  respiratory  or  alimentary  tnict  is  cliieHy  affected,  and 
death  usually  takes  place  within  a  week  from  siipneniia,  se])tic4emia, 
or  pyromia.  In  the  cfirom'c  form  the  constitutional  symi)toms  are 
less  severe,  and  the  patient  may  linger  for  months,  or  even  recover. 

In  the  hoi*se  the  disease  is  spoken  of  by  veterinary  surgeons  as 
^^/arci/**  when  the  lymphatic  vessels  and  glands  are  })rincii)ally 
affected,  the  swellings  opjiosite  the  valves  in  the  lymphatics  form- 
ing the  so-called  ''/arry-huds ;"  and  as  ijlanders,  when  the  disease 
falls  chiefly  upon  the  nasal  nmcous  membrane.  In  man  the  two 
processes  generally  occur  together  as  above  described. 

Treatment, — Beyond  supporting  the  patient's  strength  with  con- 
centrated fluid  nourishment,  op(?ning  abscesses  as  they  occiu', 
dressing  the  ulcers  antiseptically,  and  syringing  out  the  nasal 
chambers  with  antiseptic  lotions,  little  or  notliing  can  be  done,  as 
no  treatment  a])pears  to  have  been  hitherto  of  any  avail.  It  has 
been  recently  shown  that  a  chemical  substance  {maUvin)  i)resent  in 
the  artificial  cidtures  of  the  glanders  l)acilli  produces  no  reaction 
when  injected  into  the  tissues  of  healthy  animals:  but  when 
injected  into  the    tissues   of  animals  affected    with    glanders   a 
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by  tlie.se  aiiinials  it  may  be  «::iveii  to  horses,  c 

tioii  is  generally  through  a  bite  by  whieh  th 

virus  reaches  the  lymphatics.     At  tim(»s  it  h 

scratch  which  has  been  only  licked  by  the  aft 

through  making  a  post-mortem  examination 

died  of  the  disease.     Of  all  persons  bitten  b; 

15  per  cent,  only  suffer  from  the  disease,  a  f 

chief  part  depends  upon  the  saliva  being  wip( 

pass  through  the  clothes.     The  most  danger 

on  the  face  and  hands,  and  on  the  bare  legs  o 

mortality  of  bites  on  the  face  being  as  high 

Multiple  and  lacerated  wounds  are  naturally 

inoculation  in  them  is  more  likely  to  take  pi 

the  bite  is  to  the  central  nervous  system, 

rapidly  does  the  poison  reach  the  brain  and 

Indeed  the  only  cei'tain  method  of  producing 

is  by  inoculation  under  the  dura  mater.     It 

this  fact  which  led  M.  I'asteur  to  make  his  in 

The  average  period  of  incubation  varies  frc 

months.     Although  it  is  said  that  the  incubat 

short  as  two  days,  and  as  long  as  twenty  ye: 

years  may  practically  be  given  as  its  limits.     T 

during  this  period.     The  vesicles  or  lyssj©  sai 

tongue  from  the  third  to  the  ninth  day  after  t 

to  be  a  constant  phenomenon.     The  virus  hai 

healing  of  the  woimd,  the  bite  of  a  mad  dc 
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wounds  of  the  face.  Every  suspected  dog,  therefore,  should  be  con- 
fined in  a  strong  cage.  If  mad  he  will  show  advancing  s^-mptoms, 
and  die  in  three  or  four  days.  It  is  important,  therefore,  to 
recogniee  the  symptoms  of  rabies  in  the  dog. 

Symptoms  of  rabies, — The  earliest  symptoms  are  restlessness, 
dulness,  and  a  tendency  to  shun  the  light.  The  dog  often  roves 
far  and  wide,  and  has  a  morbid  appetite  for  pieces  of  stick,  hay, 
stones,  &c.  In  the  next  stage  ho  may  rush  wildly  about,  biting 
other  dogs,  inanimate  objects,  or  men,  frequently  those  to  whom 
he  has  been  previously  attached.  The  appetite  is  lost ;  there  is  a 
desire  to  drink,  and  the  muzzle  is  put  into  the  water,  but  none  is 
taken.  Finally  he  becomes  paralyzed,  the  lower  jaw  begins  to 
drop,  the  bark  changes  to  a  characteristic  hoarse  howl  from  pharyn- 
geal paralysis  ;  next  the  limbs  fail,  and  finally  the  muscles  of 
respiration.  Sometimes,  however,  lulvancing  paralysis  is  the  only 
symptom,  the  power  of  barking  being  then  lost.  This  form  of  the 
disease  is  called  dumb  rabies. 

Post-mortem  signs  of  rabies. — The  stomach  contains  hay,  sticks, 
stones,  &c.,  and  its  mucous  membrane  is  congested  and  scattered 
over  with  small  haemorrhages.  The  trachea  is  congested  and  may 
also  be  dotted  over  with  small  hjemoiThages.  The  nervous  system, 
especially  the  cord  and  medulla,  show  signs  of  acute  myelitis.  This 
begins  with  an  exudation  of  leucocytes  into  the  sheaths  of  dilated 
vessels,  then  haemorrhage,  and  finally  softening.  If  a  portion  of 
the  medulla  or  cord  is  required  for  inoculating  purposes,  a  piece 
should  be  placed  at  once  in  a  20  p.c.  solution  of  glycerine  and  kept 
there  for  three  or  four  days  to  kill  septic  micro-organisms ;  an 
emulsion  is  then  made  and  a  drop  or  two  injected  under  the  dura 
mater  of  a  rabbit,  which  will  die  in  from  eighteen  to  twenty-one 
days,  showing  first  excitement  and  then  paralysis  of  the  hinder 
limbs,  extending  later  to  the  fore-limbs  and  head. 

Pathology  of  hydrophobia. — The  principal  post-morteTn  changes 
have  been  found  in  the  medulla,  especially  about  the  region  of  the 
glosso-pharyngeal,  pneumo-gastric  and  hyx)o-glossal  nuclei,  and 
in  the  cerebral  cortex.  They  consist  in  the  infiltration  of  the  peri- 
yascular  sheaths  with  leucocytes,  thrombosis  of  the  medium-sized 
vessels,  small  htemonhages,  and  degeneration  of  the  nerve  cells; 
in  short,  as  in  animals,  of  an  acute  myelitis.  The  theory  now 
generaUy  held  with  regard  to  the  pathology  of  the  disease  is  that 
the  poison,  after  remaining  for  a  variable  time  dormant  in  the 
wound,  multiplies  or  matures ;  and  then  that  either  it  or  its  pro- 
ducts slowly  enter  the  blood  and  set  up  a  specific  inflammation  in 
the  medulla  and  cerebral  cortex,  whereby  their  power  of  resistance 
to  reflex  irritation  is  diminished  or  lost.  Hence  the  occurrence  of 
the  spasms  on  the  slightest  provocation.  Finally,  that  should  the 
patient  not  succumb  to  spasm  of  the  glottis  or  muscles  of  respiration, 
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the  affected  nerve-oentres  become  exhausted  and  no  lon^r  respond 
at  all  to  the  reflexeH  necessary  to  carry  ou  life,  and  the  heart'e  aotion 
in  consequence  ceases.  The  nature  of  the  poison  is  not  known, 
though  the  belief  is  gaining  ground  that  the  disease  depends  in 
some  way  upon  a  micro-organism,  since  rod-like  liodiee  have  been 
diacoverwl  in  connection  with  the  hH'iiiorrhagic  lesionn  in  the  cere- 
bral cortex,  and  a  micro- orgnnisiii  hats  been  isolated  by  inoculating 
fowls  with  the  virus  taken  from  rabid  animals. 

Kymptfin*  of  hydrophobia. — At  first  there  may  be  pricking  pain, 
porhapH  some  redness  and  tumidity,  at  the  sit*  of  the  wound,  which 
hiks  generally  long  since  healed.  The  patient,  if  an  adult,  has  often 
much  mental  anxiety,  and  with  the  onset  of  the  symptoniB  may 
become  melancholic.  As  the  disease  becomes  fully  developed  the 
symptoms  point  to  disturbance  in  the  medulla,  espocially  about 
the  oontrea  for  deglutition  and  respiration.  Thus  there  is  increeii- 
ing  difficulty  in  swallowing  in  consequeniie  ot  pharyngeal  spasm. 
and  a  peculiar  click  in  respiration  in  consequence  of  spasm  of  ihe 
diaphragm.  The  pharyngeal  spasms  are  ut  first  unly  oxcited  by 
attempts  to  swallow,  but  subsequently  the  sight  of  water  and  the 
sound  of  its  trickling  from  one  vessel  to  another,  a  blast  of  cold  air. 
or  a  sudden  light,  is  suffident  to  set  them  up.  Swallowing  is  now 
quite  impossible,  and  viscid  saliva  is  forcibly  hawked  up  and  expec- 
torated about  The  spasms,  which  begin  in  the  pharynx,  extend  to 
the  muscles  ot  respiration  and  then  become  general :  the  pain  is 
agoniidng  and  the  patient  may  have  hallucinations  or  violent 
delirium,  but  often  remains  Bensible  of  his  dreadful  condition  to 
tiie  end.  Paralysis  finally  ensues,  and  death  usually  occurs  from 
Involvement  of  the  respiratory  muscles.  The  spasms  sometimes 
diminish  as  the  paralysis  advances,  and  the  jiatient  may  sink  into  * 
delusive  calm,  during  which  the  power  of  swallowing  may  be 
regained,  ttemetimes  the  chief  symptom  throughout  is  advancing 
paralysis.     Such  cases  resemble  dumb  rabies  of  dogs. 

Dtalh  may  be  dne  in  the  earlier  stages  to  spasm  of  the  glottis  ot 
muscle*  of  respiration ;  later  to  paralysis  of  the  muscles  of  respim- 
tion  or  to  exhaustion. 

Dingamit. — The  ititeniitltoii*  character  of  the  »pa«ni«(c/"iiic»/«Mtn»), 
the  hallucinations,  and  the  escape  of  viscid  saliva  from  the  mout^, 
will  geneiraUy  serve  to  distinguish  hydrophobia  from  tetanus  follow- 
ing the  bite  of  a  dog.  and  from  false  or  hysterical  hi'drophobift. 
In  the  latter  case,  too,  the  convulsions  will  cease  if  the  jiatient  is 
put  under  chlorofonn. 

Thr.  prngiivtif  whoa  the  disease  has  once  developed  is  hopeless. 
There  is  no  authentic  case  of  recover}-  from  hydrophobia. 

Th*  trratinnit  may  bo  divided  into  the  preventive  and  {lallistive. 
FrtvnitiT*  trtiilmrnl. — If  the  patient  is  seen  immodiatoly  aft«r  the 
^to,  wo  should  cndtwvoar  to  remove  the  poison  from  thu  wound,  or 
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else  destroy  it.  This  may  be  attempted  by  suction,  a  procedure 
which  appears  to  be  quite  safe  provided  there  is  uo  crack  or  abrasion 
about  the  lips  or  tongue ;  or  if  at  hand,  a  cupping-glans  may  bo 
applied.  The  parts  should  aftcrwanls  he  oxci.sod  or  thoroughly 
cauterized,  the  best  caustics  being  nitric  acid,  nitrate  of  silvor, 
caustic  potash,  and  pure  carbolic  acid.  It  has  be«n  advised  that  if 
the  wound  has  alreaidy  healed  when  the  patient  is  Keen  the  cicatrix 
should  be  cut  out;  but  it  is  more  than  questionable  if  this  pro- 
cedure is  of  any  value,  especially  as  it  ap])ears  that  if  inoculation 
by  M.  Pasteur's  method  is  resorted  to  l>efore  symptoms  come  on, 
the  disease  may  be  effectually  prevented  from  developing. 

PasUtur*B  ireatmejit. — This  consists  in  obtaining  a  virus  of  fixed 
strength  and  then  attenuating  it  so  that  it  can  be  safely  inoculated. 
To  obtain  the  fixed  virus  the  disease  is  transmitted  through  a  series 
of  rabbits,  the  period  of  incubation  becoming  less  and  less  as  the 
virus  increases  in  intensity,  till,  after  passing  through  upwards  of 
eighty  rabbits,  the  period  of  inoculation  is  found  to  be  constant 
and  the  virus  of  maximum  intensity.  A  rabbit  inoculattid  with 
this  fixed  virus  always  develops  sjnuptoms  on  the  seventh  day  and 
dies  on  the  tenth.  To  attenuate  the  virus  a  j)ortion  of  spinal  cord 
of  a  rabbit  inoculated  with  the  fixed  vims  is  suspended  in  a 
sterilized  bottle  over  caustic  potash.  As  the  cord  dries  the  virus 
becomes  less  virulent,  so  that  after  two  days'  drying  a  rabbit 
inoculated  with  it  dies  in  from  11  to  17  days;  after  7  days'  dr^'ing 
from  23  to  29  days  ;  after  1 1  days'  drying  from  30  to  3j  days ;  until 
after  12, 13,  or  14  days'  dr\'ing,  its  virulence  is  completely  lost.  An 
emulsion  is  made  of  O'o  centigrams  of  spinal  cord  in  2  cubic  centi- 
metres of  sterilized  beef- tea,  and  a  drop  or  two  is  subcutaneously 
injected  imder  the  skin  of  the  abdomen  or  flank.  The  coids  are 
used  in  an  ascending  series  from  the  fourteenth  or  fifteenth  day  of 
drying  upwanls,  until  on  the  ninth  day  of  treatment  a  cord  which 
has  been  dried  for  on  Iv  three  da  vs  is  ust^d .  The  treatment  is  continued 
for  16  days.  The  above  is  known  as  the  Sirnj)!*!  inefh(ni.  For  face- 
bites  a  more  rapid  method  has  been  found  necessary'  to  prevent  the 
disease.  In  this,  which  is  called  the  Intensive  inethftd^  a  conl  of 
only  three  days'  drying  is  used  on  the  sixth  day,  and  the  treatment 
is  continued  with  two  days'  intermission  until  the  twentieth  day. 
This  method,  however,  appears  to  be  somewhat  dangerous,  a  few 
patients  so  treated  having  died  with  symptoms  of  the  paralj^tic  form 
of  the  disease  similar  to  that  induced  in  animals  bv  inoculation. 

Palliative  treatment. — When  hydrophobia  has  supeiTened,  all  that 
can  be  done  is  to  relieve  symptoms.  Thus  the  patient  should  be 
placed  in  a  darkened  room,  and  every  soiu'ce  of  irritation  that 
may  cause  spasm  avoided.  Opium  and  morphia  should  also  bo 
given  for  the  same  purpose.  Chloral,  chloroform,  eserine,  pilo- 
carpine, curare,  and  many  other  drugs  have  boon  given ;  but  all 
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exzyme.  It  u  generated  in  a  wound  by  the  growth  of  the  tetanus 
bacilluB.  It  ia  only  within  recent  years  that  an  absolutely  pure 
culture  of  the  bacillus  has  been  obtained  bv  Kitiisuto,  but  nince  then 
its  cultiration  has  become  easy  (Fig.  44).  The  iNicilhi;^  occurs  as 
long  delicate  threads  with  slightly  rounded  end**.  When  Hporing, 
theee  threads  break  up  into  short  ro(L«  which  iLsually  develop  a 
spore  at  one  end,  giving  them  a  drumstick  8hu|>e.  It  is  ana'n>bic, 
and  hence  rapidly  loses  its  virulence  on  exjMisuiv  to  air.  Its  H])ecial 
habitat  would  appear  to  be  ordinar}-  earth,  thus  sen-ing  to  ex))lain 
the  frequency  of  tetanus  in  the  wounded  wh<^  have  be4*n  allowed  to 
lie  on  the  ground  after  battles.  It  ha»  been  found  in  the  surround- 
ings of  horses,  the  floor  of  stables,  and  in  soil  taken  iroiu  beneath 
the  floor  of  hospital  wards  in  which  cas<>s  of  tetanus  have  occumKl. 
The  bacillus  only  exists  in  the  soil  or  in  the  wound ;  nnt  in  the  blood 
or  nenrous  system.  The  bacilli  ]>roliferate  or  grow  only  at  and 
around  the  site  of  inoculation,  and  do  not  s])read  into  the  blood  or 
invade  the  organs ;  again,  they  do  not  survive  long  in  the  wound, 
for  a  few  days  after  infection  th(?v  cannot  be  disc'overed  either  micro- 
Bcopically  or  by  artificial  cultivation.  TIh^  bacilli  manufacture  a 
toxin,  which  is  absorbed,  and  passing  along  the  pen  neural  lyin))hatics 
reaches  the  spinal  (*ord,  and  acting  on  the  motor  cells  )>roduc(*8  the 
characteristic  spasms.  Cutting  out  the  nerves  of  a  limb  of  an 
animal  which  has  been  inocidated  in  that  limb,  delays  the  onset  of 
tetanus  considerably,  and  thus  a  fonner  metho<l  of  treatment,  the 
excision  of  nerves,  finds  some  ])atho logical  support.  Experimentally 
all  the  symptoms  of  tetanus  can  be  ]>roduced  by  injections  of  the 
germ -free  toxins  of  tetanus  cultiu*os.  The  toxin  does  not  cause 
spasms  immediately  after  inoculation,  and  with  small  doses  it  may 
require  days  before  any  ap})ear.  In  cxiK'rimental  animals  the 
spasms  become  apparent  first  in  the  muscles  nearest  the  seat  of 
inoculation.  It  is  curious  that  animals  may  be  carefully  inoculated 
with  large  doses  of  toxin-free  spores  or  bacilli  without  contracting 
tetanus,  while  a  few  such  spores  or  bacilli  inoculated  together  with 
other  organisms,  such  as  the  Bacilins  roli  com  m  nuis  or  pyogenic  cocci, 
will  readily  produce  tetanus.  Clinically,  also,  tetanus  complicate<l 
by  septic  or  suppurating  woimds  is  severer  than  tetanus  associated 
with  a  slight  or  clean  wound.  The  tetanus  toxin  can  fitn^uently  be 
found  in  the  blood  both  during  life  and  after  death,  and  is  not 
eliminated  to  any  appreciable  degree  by  the  urine. 

The  symptoms  usually  begin  by  a  feeling  of  stiffness  in  the 
muscles  of  the  neck;  the  patient  complains  that  he  is  unable  to 
open  his  mouth  widely  (trismus),  and  tliat  his  throat  feels  sore  on 
swallowing.  On  examination,  the  inus<>les  of  the  neck,  the  mas- 
scters,  and  perhaps  the  abdominal  muscles,  are  found  hard  and 
rigid,  anil  the  face  ]>resents  a  characteristic  exju'ession  from  the 
angles  of  the  mouth  being  drawn  slightly  upwards  by  the  contraction 
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of  the  facial  musclee.  Later,  other  of  the  voluntiu^-  iiiuBclea. 
eipecioUy  thow  of  reepiration,  bcoome  affected,  and  disliact  epnams, 
attended  with  severe  pain  and  varying  in  diirntion.  nci'ur  from  time 
to  time.  The  spssniH  are  indiiccil  liy  the  slightest  irritation,  n 
breath  of  air,  the  least  Doise,  the  mereet  touch,  and  the  reniiasionH 
become  shorter,  or  only  partial,  aa  the  di§eaee  is  fully  oBtabliahed. 
During  the  Bpoems  the  face  aseumes  an  exprowioa  ol  intense 
nnguieh  (riaiu  lardnnii-iu),  the  respirationB  and  pulse  are  quickened, 
and  the  body  ia  variously  contorted.  Thus,  when  the  cpinal 
muscles  are  chief!)'  affected  the  bank  becomes  arched,  so  that  in 
severe  cases  the  patient  rosta  only  on  his  bead  and  heels  {opUtho- 
Umot) :  more  rarely  the  body  is  bent  forward,  Iwing  rolled  up  as  it 
were  like  a  ball  [emprmtluAinion)-,  wliilst  still  more  rarely  it  may  be 
drawn  to  one  or  other  side  [j^earuttholonm).  The  skill  is  batbeil  in 
perspiratian,  the  urine  concentrated  and  high-coloured,  and  the 
bowels  obstinately  confined.  The  temperature  may  remain  normal, 
or  be  but  slightly  raised;  though  sometimes  shortly  before  death 
it  runa  very  high,  and  has  been  known  to  register  112°  Fahr.  The 
patient  ie  ttuahle  to  sloop,  hut  the  intellect  continuos  clear  to  the 
end.  Death  may  occur  from  epasm  of  the  glottis,  spasm  ot  the 
TMpiratory  muscles,  or  from  oxhaiistdon  or  syncope.  Itaeovery 
hardly  ever  tokua  place  when  the  sj-uiptums  are  ut-'ute,  but  if  the 
patient  survive  till  the  twelfth  day  the  prognosis  is  more  favourable, 
and  bccomea  more  and  more  ho  every  day. 

VariHIa. — Clinically  several  forms  ot  tetanus  maybe  recognized. 
In  truumoUc  tetanus  a  wound  is  always  found,  which  may  be  no  more 
than  a  mere  scratch  or  puncture,  or  a  severe  suppurating  or  septic 
lesion.  In  idiopathic  ot  rAmmdfir  tetanus  no  wound  is  visible,  but  it 
is  erroneous  to  assume  that  infection  baa  taken  place  without  a  breach 
of  BiirTace.  Trtanut  nfi-natorum  occurs  in  new-born  infants,  the 
umbiUcol  cord  being  the  seat  of  infection;  tetanm purrpmilit  in 
lying-in  women,  the  bacilli  being  corricd  generally  through  negli- 
gence to  tho  raw  uterine  surface.  CrphaUe  Irlanui  follows  an  injury 
of  tho  foco  or  head,  and  is  characterized  by  the  presence  of  facial 
pamlyns.  From  a  prognostic  point  of  view  it  u  important  to 
distiiiguiflh  between  <iniie  and  rlinmir  forma  of  tetanus.  A  case 
is  acute  if  (a)  tho  incubation  is  short,  under  seven  days,  and 
(6)  tho  onset  of  grnrral  spa«me  quick,  twenty-four  to  forty-eight 
hours;  it  ie  chronic  if  (n)  the  incubation  is  prolonged,  eight  to 
tourtoen  days,  and  (li)  the  onset  of  ijmrral  Bjiaams  delayed  or  abaent. 
The  general  mortality  of  tetanus  is  about  4^  to  50  per  cent.,  that 
of  acute  mspe  being  about  RO  to  9U  per  cent.,  and  of  chronic  casea 
lA  to  20  per  cent. 

liiaiinotit.^VTma  strychnine  poisoning  nnd  hydrophobia,  tetanua 
is  distinguished  by  tho  spasma  being  of  a  tonii^  instead  of  a 
clonic  chaTHetcr,  and  further  ftwm  hydrophobia  by  the  abeonca  ol 
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liallucinationB  and  the  discharge  of  viscid  saliva,  signs  which  are 
characteristic  of  that  affection. 

Treatment. — Hitherto  the  treatment  has  consisted  in  attempting 
to  tide  the  patient  over  the  first  few  days  in  the  hojw  that  the 
affection  might  become  less  acute  and  giudually  wear  itself  out. 
Thus  little  or  nothing  could  bo  done  })eyond  suj)p()rting  the  strength 
with  fluid  nourishment,  administered  by  the  rectimi  if  the  patient 
is  unable  to  swallow,  and  preventing  the  sj)asms  as  much  as 
possible  by  the  most  absolute  quiet,  the  avoidance  of  all  sources  of 
irritation,  the  employment  of  such  sedatives  as  chloral  or  o])ium, 
and  relieving  the  constipation  by  piu"gatives  and  enemata.  Curaroo, 
Indian  hemp,  Calabar  bean,  eserine,  and  nmnerous  other  drugs 
internally,  and  subcutaneous  injections  of  carbolic  acid  (Jth  of  a 
grain),  paraldehyde,  pilocar])ine  and  urethane,  have  all  had  their 
advocates,  and  cases  have  been  reported  in  which  success  was 
attributed  to  their  use.  The  treatment  of  tetanus,  however,  has 
through  the  recent  researches  of  Behi-ing,  Kitasato,  Tizzoni,  Cat- 
tani,  Eoux,  Vaillard  and  others,  been  placed  on  a  different  footing, 
and  the  injection  of  the  tetanus  antitoxin,  with  the  excision  of 
the  wound,  although  success  has  not  y(?t  been  met  with  in  any  case 
that  might  not  possibly  have  otherwise  recovered,  may  be  looked 
upon  as  the  only  rational  treatment.  It  has  been  found  by  these 
observers  that  the  blood  sei-um  of  animals  rendered  highly  immune 
to  tetanus  by  previous  injections  of  the  tetanus-poison  {teta no- 
toxin)  taken  from  artificial  cultui-es  of  the  bacilli,  possesses  the 
power  when  injected  into  another  animal  of  destrojang  the  toxic 
properties  of  the  tetano-toxin,  or  of  conferring  immunity  on  the 
animal  even  though  twenty  or  thirty  times  th(i  amount  sufficient 
to  kill  be  injected.  In  an  oniinary  case  of  tetanus,  however,  the 
injection  of  the  antitoxin  is  not  sufficient,  in  that  fresh  doses  of  the 
poison  are  continually  being  generated  by  the  bacilli  in  the  wound 
and  absorbed  into  the  system.  On  the  earliest  signs  of  tetanus, 
therefore,  the  wound  should  be  freely  excised  or  amputation  per- 
formed before  the  antitoxin  treatment  is  begun.  The  antitoxin 
should  be  injected  subcutaneously  into  any  part  of  the  body, 
preferably  the  abdominal  walls  or  the  inner  part  of  the  thigh. 
The  dose  will  depend  upon  the  severity  of  the  case,  the  period  of 
the  disease  at  which  the  treatment  is  begun,  and  the  quality  of  the 
antitoxin  used.  It  must  be  large  if  the  case  is  severe  and  if  treat- 
ment has  been  delayed  for  some  days  after  the  sjTnptoms  have 
come  on  ;  but  results  with  the  antitoxin  as  at  present  manufactured 
have  not  been  good.  Moreover,  it  must  be  remembered  that  the  anti- 
toxin is  an  immunizing  and  not  a  curative  agent,  hence  it  should  bo 
employed  on  the  earliest  appearance  of  the  disease.  In  preparing  and 
injecting  the  antitoxin,  care  must  be  taken  that  it  does  not  come  into 
contact  with  chemical  antiseptics  or  heat,  since  both  impair  its  action. 
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hardly  afterwards  bo  mistaken;  it  ie  roadilj  diatinj^iished  from 
false  crepitus  hy  it«  hanher  and  more  ^^rating  thoractor.  The 
ihorleuiiiy  may  be  natural  or  duo  to  some  previous  injury  or  diaease. 
as  a  former  fracture,  oeteo-arthritia,  &c.  ;  ahoi'teniug  also  oeciiM 
in  ilialocBtion.  Itirreatni  mobililg  may  not  be  prewnl.  as  when  a 
fi-actiu^  is  firmly  impacted.  Pain  may,  of  course,  oceur  from  oausee 
other  than  fracture;  it  may  often  be  elimted  in  fracture  when 
crepitus  cannot  bo  obtained.  Sivtlliug,  Ions  of fuiirlum  undaltmilien 
in  lltT  thupr  of  the  port  may  bo  present  in  otlier  injuried,  but  are 
useful  BigTiB  in  some  forma  of  fracture.  Too  mueh  weight,  it  noed 
hardly  be  said,  should  not  be  given  t«  the  patient's  ieii»atiiiii»,  as  a 
snap  or  feeling  of  the  bone  giving  way  may  occur  in  rupture  of  a 
tendon  or  ligament. 

The  Diagnoeu  is  often  difficult,  especially  :— 1.  When  thefroi^ure 
is  near,  or  exicnds  into,  a  joint,  owing  to  effusion  of  blood  or  syno- 
vial fluid  into  tho  joint-cavity.  2,  When  there  is  greiit  extnivaivi' 
tion  of  blood,  or  later,  effusion  of  inflftinmatory  products  about  the 
fragments.  3.  When  tlie  fracture  is  tranHvcree,  and  there  is  no 
disjilacement,  especially  if  the  fragments  are  lield  in  posiljon  by  a 
companion  bone,  as  the  fibula  in  fracture  of  the  tibia,  4.  When 
the  fracture  ia  eubperiogtea).  In  the  cranium,  a  simple  uncom- 
plicated lissnred  fracture  cannot  be  diagnosed.  Indoulitful  caseaof 
fracture  much  aid  may  often  be  obtained  by  means  of  the  r.  rays. 

IIuiv  to  obtain  crrpiliit. — Grasp  the  limb  firmlj'  abofo  and  below 
the  suspected  fracture,  and  when  there  is  shortening,  moke  exten- 
sion to  bring  the  rough  surfaces  into  oontact.  Then  gently  attempt 
to  move  the  lower  on  the  upper  fragment.  Having  once  assured 
yourself  that  crepitus  is  preitent,  desist  from  your  uinnipulations, 
as  they  not  only  give  the  })Utti'nt  juiin,  but  injiu'o  the  soft  ]iarts.  In 
some  cases,  ns  in  fracture  uf  the  nock  of  the  femur,  where  the 
nature  of  the  injury  from  thi'  prviwnco  of  other  signs  is  ijuite 
obvious,  cre^iitus  should  not  be  sought  test  an  impacted  fracture 
bo  ronderod  non-impacted  and  afterwards  remain  ununited,  or  thp 
periosteum  uniting  the  fragments  be  torn,  and  a  like  residt  ensue. 

Thr  Birihild  n/  union  is  similar  to  that  which  occurs  in  the  healing 
of  a  wound  of  the  soft  ports  by  the  first  intention.  Bk>od  is  nt  first 
eixtmvasatGd  between  and  around  fhe  fragments  (Fig.  45).  Then 
quickly  follows  a  simple  traumatic  intlamraation  ;  the  periosteum 
and  adjacent  soft  tissues,  together  with  the  medulla,  become  iafil- 
trntcd  with  leucocytes,  which  have  escaped  from  the  vessels  of  th« 
inllauied  periosteum,  medulla,  and  bone,  and  by  proliferating  tissue 
eells  derived  from  these  parte.  The  inflammation  subsides  in  a  few 
daj'B,  leaving  the  fragments  embedded  in  a  moss  of  soft,  red, 
gelntinooa  material  (^rdnu/ali'un-fiaiiir),  derived  from  the  leucocytes, 
lymphocytes,  endothelial  cells,  and  proliferated  tissue  cells,  but 
According  to  some  observers  in  part  from  the  remains  of  the 
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extnTuated  blood  that  has  not  been  absorbed.  This  granulation- 
tiame,  which  is  called  aillue,  consista  hero,  as  in  the  union  of  soft 
parte,  of  small  round  cells  and  of  larger  connectivo-tiHsiio  and  endo- 
thelial cells  nith  a  small  amount  of  firm  intercellular  substance,  and 
delicate  loops  of  cajiillaries,  which  are  derived  in  part  from  tho 
TeeseU  in  the  Havorstan  canals,  and  in  jurt  from  tho  vessels  in  the 
periosteum  and  adjacent  soft  tis«uee.  It  in  fotmd  (1)  replacing  the 
periosteum,  and  extending  for  somedistance  around  tho  bone  above 
and  below  the  line  of  fracture,  forming  a  spindle-shaped  tumour, 
by  which  the  ends  of  the  fragments  are  surrounded,  aa  it  were,  with 
a  ferrule  {etuhealhing  or  jierioiteal  aillus.  Fig,  46,  a)  ;  (2)  replncing 
the  medulla  for  some  little  distance  up  and  down  the  medullary 
oanal  (internal  or  eiidotttul  ml/as.  Fig.  46,  b)  ;  and  later  (3)  between 


Pie.  46.— IKagntiD  of  the  fragments  a  few  hoara  after  simple  fnclure.     The 

periMlcnm  ii  torn  aud  ragged,  bqcI  Bepanited  from  the  bone  for  a  Blight 
distance  above  and  below  the  fncture.  Blood  is  eitrnvaaated  between  tba 
fngmenta,  in  the  medullary  canal,  and  in  t)io  penoeUum  and  other  soft 
tinoes  EDiToandine  the  fracture. 
Fio.  4S. — Diigiam  of  tbe  procesH  of  repair  in  simple  fracture  a  Ensheath- 
ing  callus  ;  a.  Interoal  callus  ;  o,  Fermnn en t  callus  Oommencing  OMilica- 
tion  of  the  ensbeathiiig  callus  is  indicated  by  tbe  darker  shading  at  the 
angle  between  the  perioslenm  and  tbe  bona. 

the  ends  of  the  fragments  {permii/teiit,  t'llermedtaU  or  definitiiv. 
ealliu.  Fig.  46,  c].  The  cnaheathing  callus  and  internal  callus  ai'o 
gradually  oi^nizod  into  fibrous  tissue,  becoming  harder  and  firmer, 
and  in  animals,  and,  in  some  instances,  in  children,  are  converted 
into  cartilage  or  fibro- cartilage.  The  outermost  layers  of  the 
fibrous  tissue  into  which  tho  ensheathing  callus  is  thus  converted, 
form  a  new  periosteum.  Ossification  of  the  ensheathing  callus  now 
begins  (tweftth  to  fifteenth  day)^gonenilly  in  tho  angle  between 
the  periosteum  and  tho  bono,  and  extends  along  the  surface  of  the 
bone,  where  it  is  preceded  by  the  formation  of  cells  like  osteoblasts, 
and  also  along  the  surface  of  the  oneheathing  caUus  beneath  tho 
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now  penoBtoum,  till  the  upper  and  lower  layers  of  ossiffing  callus 
meet  opposite  the  tine  of  fracture.  OsraficatiiHi  of  the  internal 
caUuB  goes  oo  in  a  similar  way,  but  begins  a  little  later.  Permanent 
callus,  as  soon  as  the  ends  of  the  bone  ore  thus  fixed  by  the  en- 
sheathing  and  int«mal  callus,  is  formed  between  the  ends  of  the 
fragments,  and  also  undergoes  ossification.  It  is  probably  derived 
(1}  from  leucocytes  and  lymphocytes  which  have  escaped  from  the 
ressels  in  the  enlarged  Haversian  canals  of  the  inflamed  and  softened 
end  of  the  fragments,  and  (2)  from  a  pro- 
liferation of  the  endothelium  and  cells  of 
the  connective  tissue  lining  these  ports. 
The  osaifiad  callus  is  at  first  very  vascular 
and  porous,  and  can  be  easily  stripped  off 
the  old  bone,  but  later  it  becomes  hard 
and  dense,  through  the  formation  of  new 
bone  in  its  blood  spaces,  and  intimately 
connected  with  the  old  bone  beneath 
it.  Finally  the  ensheathing  callus  and 
internal  callus,  having  discharged  their 
functions,  are  graduslly  absorbed,  and 
if  the  fragments  haye  been  held  in  good 
apposition  no  sign  of  the  fracture  may 
ultimately  remain. 

Whore  the  ends  of  the  fragments  over- 
lap, the  ensheathing  callus  fills  up  the 
angles  (Fig.  il);  and  while  the  open  end 
of  tho  medullary  canul  in  each  fragment 
is  thus  closed,  its  continuity  through  the 
Flu.  47.- — Fracture  of  the  bone  is  restored  by  the  absorption  of  the 
femur  with  oyerlapping  intervening  walls  of  tho  contiguous  and 
frsginenta  to  .bow ruund-  overlapping  ft-agmciits  (Fig.  47).  When 
mloralion  of^^'ulUry  the  fragments  are  in  good  apposition,  and 
canal  bj  absorption  of  ^"^  ''^P'  '^^  ^^'■'  ^''*^*'  °'  ""■  ensheathing 
interrening  bone.  (St.  callus  is  formed ;  but  when  there  is  much 
Burtbolomen's  Uoepiial  displacement,  or  rest  in  impossiblo  ae  in 
Museum.)  a  fractured  rib,  or  difficult  to  obtain  as 

in  a  fractured  claviclo,  a  considerable 
amount  is  produced.  In  children,  even  when  tho  parts  are  kept 
at  rcat  and  in  good  apiiosition,  the  formauon  of  much  ensheathing 
Ciillus  is  the  iTilt;. 

Trealineiit, — Here  only  the  indications  for  treatment  will  be 
pointed  out.  Tho  i)articular  methods  will  bo  given  under  Special 
Fractures, 

A.  TTealmeut  of  simple  /ractare.—Tho  indications  are— (1)  to 
reduce  the  fracture,  that  is,  to  place  the  fragmonts  in  apiKjsition,  so 
as  to  restore  as  far  as  possible  the  bone  to  its  normal  shape ;  (i)  to 
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keep  it  in  thi8i>offltion  by  properly  applied  apparatiiB  till  firm  union 
has  oocuired ;  (3)  to  promote  the  restoration  of  the  normal  f  iinctionH 
of  the  part;  and  (4)  to  attend  in  the  moanwhilo  to  tho  general 
health  and  comfort  of  the  patient. 

1.  The  reduction^  or  an  it  is  popularly  calleil,  the  setting,  of  th(j 
fracture,  should  not  be  undertaken  until  thn  iip]>aratus  into  which 
the  limb  is  to  be  permanently  placed  is  ready ;  but  the  fraguionts 
should  bo  temporarily  fix(Kl  scj  as  t^)  i)rcvent  fiirth(T  injury,  siich  as 
a  sharp  fragment  being  forced  throngh  the  skin.     Thus,  in  the  case 
of  the  lower  extremity,  theinjurwl  limb  may  be  Inmnd  to  the  sound 
one,  or  seciired  by  a  handkerchief  to  an  im])roniptii  splint,  such  as 
an  umbrella  or  walking-stick  ;  or  if  the  patimt  is  not  s<'en  till  he 
15  already  in  bod,  the  limb  may  be  i)lac(il  between  siind-bags  or 
wrapped  in  a  pillow.     As  a  general  nilo,  the  fractun^  should  l)e 
reduoed  as  soon  as  possible  ;  but  whcTo  then»  is  much  swelling,  the 
part  may  remain  wrapjKjd  in  a  pillow  or  secured  by  simd-bags  till  the 
swelling  has  subsided.     When  the  fnicturc*  is  tninsverse,  the  fnig- 
meuts  will,  as  a  nde,  be  but  slightly  dis])laced,  anil  little  as  regsirds 
reduction  will  be  require<l.     In  other  instances,  as  when  the  lino 
of  fracture  is  oblique,  con8ideral)le  troiible  in  bnngingth(»  fragments 
into  api>osition  may  be  experic-nced.     The  chief  obstacles  to  be  over- 
come are  (1)  the  c^)ntraction  of  tlu;  muscles,  which  are  thrown  into 
action  by  the  imtation  of  the  fragm(»nts  ;  and  (2)  the?  impaction  of 
the  fragments,  or  the  inteq)osition  of  nuiscle  or  tendon  between 
them.     The  splint  or  other  ajjpanitus  being  in  readinc^ss,  extension 
in  the  case  of  fracture  of  a  limb  should  be  made;  on  the  lower  frag- 
ment, preferably,  as  a  rule,  through  the  intenention  of  the  joint 
below.    Thus,  in  fractiu'e  of  the  for(»arm  or  h'g,  extensicjii  should 
be    made   from    the  hand  or  foot   resiJectively,  whilst  counter- 
extension  is  applie<l  at  the  same  time  to  the  upper  fragm(>nt,  also 
preferably  thi'ough  the  joint  above.     Whilst  steady  traction  is  thurt 
being  made,  the  surgeon  should  gently  mani])ulate  the  fragments, 
and  he  should  not  rest  satisfi(?d  till  tli(?  synunetry  of  tlie  ])ai*t  has 
been  as  far  as  possible  restorr?d  and  the  limb  is  found,  both  (m 
inspection  and  measurement,  to  corres])ond  as  near  as  may  be  with 
the  opposite  side.     In  this  position  the  i)arts  should  be  held  till  tlio 
apparatus  for  pennaneutly  fixing  them  has  been  aj)j)lied.     Where 
great  diflficulty  is  ex})erienc(Kl  in   reducing  the  fracture  owing  to 
muscular  spasm,  the  limb  should  be  flexed  or  placed  in  sucli  a 
position  as  will  tend  to  relax  the  oi)posing  muscles,  or  if  this  does 
not  suffice  an  amesthetic  may  be  administert*d.     At  times  the  sub- 
cutaneous division  of  a  tendon  may  become  necessary  before  the 
fracture  can  be  reduced.     In  some  impacted  fmctures,  as  of  the 
neck  of  the  humerus  or  femur,  it  may  be  advisable  not  to  distui'b 
the  fragments,  as  by  so  doing  non-union,  a  worse  condition  than 
impaction,  may  result.     The  special  methods  of  reduction  which 
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may  be  requii«d  for  oertain  fractures  Till  be  given  under  Varieties 
of  Fracture. 

2.  To  kttf  thefragmrrtta  in  appotituin  till  onion  has  taken  place, 
namerons  contriTuncee  have  been  invented.  They  may  be  eaid  to 
consist  of  splintfl,  cradles,  fracture-boxea.  bandages  Imrdencd  by 
plaster  of  raris.  silica,  paraffin,  glue,  or  gnm  and  chalk,  and  such 
material  as  wire  gauze,  gutta-percha,  poroplastic  felt,  and  leather, 
moulded  to  the  individual  case.  In  oblique  fractures,  vhero  the 
ends  of  the  lionc  cannot  be  retained  completely  in  apposition, 
Lane  advises  that  an  incision  should  be  made  down  to  the  bone  and 
tho  fragments  secured  by  wiring. 

The  method  of  appltiing  tplinU  will  be  better  teamt  by  three 
months'  dressing  in  the  wuds  than  by  any  verbal  description. 
The  pointe  that  should  be  t^icfly  attended  to  are: — 1.  The  splints 
should  bo  well  padded.  2.  Pressure  should  not  he  made  ovcrpoints 
of  bone.  3.  Strapping  or  bandages  should  not  be  put  on  too  tightly, 
4.  Circular  constriction  of  the  limb  should  be  avoided,  o.  The 
splints  whore  possible  should  reach  beyond  both  tho  joint  above 
and  tho  joint  below  the  fracture,  fi.  The  fracture  should  not.  as  a 
rule,  be  covered  with  the  bandage.  7.  Tho  jiatient  should  be  seen 
within  twenty-four  hours  after  the  splints  have  been  applied,  as 
sweUiug  of  the  part  is  apt  to  occur,  and  the  bandages  thus  become 
too  tight.  6.  The  part  having  once  been  properly  secured  in  splints 
should  not  needlessly  be  disturbed.  9.  Should  the  fragments 
become  displut^  from  spasm  of  the  muscles,  steady  extension  as 
by  a  stirrup,  weight,  and  pulley  will  usually  overcome  tho  difficulty. 
10.  The  part  below  the  fracture  nwy  sonietimes  he  bandaged  with 
advantiige  to  prevent  cedoma. 

After  tho  sjdints  have  been  applied,  if  the  surgeon  has  any  doubt 
as  to  the  fragments  being  in  proper  ajipositioii  a  skiagraph  should 
be  taken,  with  the  part  in  the  sjilints.  It  the  reduction  does  not 
appear  to  be  satisfactory  the  splints  should  be  i«moved  and  the 
fracture  re-set.  Tho  time  the  splints  should  bo  kept  on  varies 
greatly,  and  will  be  stated  under  each  individual  fracture-  On  their 
removal  the  limb  should  be  kejit  at  rest  for  some  time  longer  in 
a  plaBter-of-I'aris,  gum  and  chalk,  or  other  fonn  of  i-tiff  bandage 
till  complete  consolidation  has  taken  place.  At  some  hospitals  the 
fracture,  if  not  severe,  is  placed  at  once  in  a  jilastt-r-of-Poiis  bandage 
or  jilaster-of- Paris  splints  {ISai-ariau  tpUiiU).  It  this  or  other 
similar  matei-ial  is  used,  the  limb  should  be  well  padded  with  cotton- 
wool, tho  toes  or  fingers  left  exposed,  tho  joints  above  and  below 
includcil  in  the  bandage,  and  tho  Umb  subsequently  raised.  The 
patient  should  be  visit<-d  a  fow  hours  after  the  plaster  of  Paris  has 
been  applied,  so  that  should  tho  circulation  have  become  impeded 
from  swelling  of  tho  limb,  the  plaster  bandiigo  may  be  removed 
before  any  serious  damage  has  had  time  to  ensue,    llio  indications 
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for  at  once  removing,  or  for  loosening  the  bandage  by  cutting  it  in 
places  are  : — 1,  much  pain  ;  2,  swelling ;  3,  numbness ;  and  4,  signs 
of  obstructed  circulation  in  tht>  fingers  or  toes.  A  tight  bandage, 
it  should  be  remembered,  is  more  dangerous  in  the  ui)per  than  in 
the  lower  limb,  because  in  the  fonner  most  of  the  venous  return  is 
by  the  superficial  veins.  ShouM  the  bandage  become  loose,  it 
must  of  course  be  removed,  and  reappliiMl.  Hy  some  surgeons  the 
plaster  splint  in  the  case  of  the  leg  is  so  applied  and  strengthened 
by  strips  of  metal  that  the  weight  of  the  lM)dy  is  transmitted 
through  the  splint  from  some  prominence  of  ])one  above  the  fiiictni'e 
to  the  ground  below,  and  the  jMitient  is  allowed  at  once  to  walk 
about.  The  slight  rubbing  of  the  fmgmeuts  in  the  movement  of 
the  limb  is  believed  to  promote  union,  and  the  wasting  of  the 
muscles  from  the  disuse  following  the  onlinary  treatment  is  avoided. 
This  method,  which  is  known  as  the  Amhulatori/y  is  much  employed 
on  the  Continent. 

3.  To  promote  the  restoration  of  the  normal  functions  of  the  party 
physiological  after-treatment  is  requinHl.  Tlius  it  will  often  be 
found  after  the  apparatus  is  finally  removed,  especially  if  the 
fracture  is  near  a  joint,  that  the  joint  is  stiff,  the  tendons  are  more 
or  less  glued  together,  and  the  muscles  wasted  and  atrophied. 
Under  these  circumstanees  sham]M)oing,  massage,  electricity,  fiic- 
tion  with  stimulating  liniments,  and  j)a8sive  movements  of  the 
joint  should  be  sfdiilously  employed ;  but  it  is  better  to  i)revent 
such  troubles  occurring  by  resorting  to  active  and  j)as8ivo  movements 
and  massage  much  earlier  than  has  hitherto  been  tho  ])ractice. 
Indeed,  they  may  be  begun  with  advantage  after  the  first  week 
except  in  fractiu'es  oi  tho  femur  and  humerus.  Massage  from  the 
first  is  recommended  by  Ijucas  C'hami)ionniero  in  fractures  in  tho 
neighbourhood  of  joints. 

4.  The  general  health  and  comfort  of  the  jxitient  should  not  be 
neglected.  Thus  if  he  is  confined  to  bcnl,  boards  should  be  substi- 
tuted for  the  ordinary  webbing  or  steel  laths  of  the  bedsteads  ;  tho 
sheets  should  be  kept  smooth  ;  and  bed-sores  guarded  against  by 
the  use  of  water-cushions  and  by  hardening  the  skin  over  j)nmiinent 
points  of  Ixme  with  s]>irit  lotions.  Old  people  should  not  be^  kept 
too  long  in  bed,  lest  i»assive  ccmgestion  of  the  lungs  oc(;ui*s.  The 
general  health  should  l)e  jmmioted  by  attention  to  the  secretions, 
regulation  of  tho  diet,  and  administration  of  sedatives  to  relieve 
pain  and  promote  sleep. 

Ununited  fracture  and  false  joint. — An  invmited  fracture 
is  one  in  which  the  fragments  are  either  totally  ununited  or  merely 
bound  together  by  fibrous  tissue.  Some  fi-actiu^s,  such  as  trans- 
verse fractures  of  the  patella,  and  fractures  extending  into  joints 
in  general,  seldom  or  never  imite  by  l)one,  but  remain  merely 
bound  together  by  fibrous  tissue ;  but,  as  fibrous  union  hero  appears 
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to  bo  tho  normal  method  of  repair,  they  are  not,  as  a  rule,  epoh 
of  as  unuQited  fractures. 

The  condition  of  the  fragments  in  an  ununited  fracture  vari( 
The  fragments  may  be  completely  separated,  with  the  ends  round 
off  and  the  medullary  canal  closed  ;  or  they  may  be  bound  togeth 
by  long  pliable  bands  of  fibrous  tiasue  permitting  of  considerab 
movement,  or  by  tough  fibrous  bands  allowing  of  but  very  little, 
by  a  fibro-cartilaginous  material — a  kind  of  ensheathiug  e^us.  Tl 
last  condition,  however,  is  thought  by  some  to  be  merely  an  cxamp 
of  ilelai/eil  iiiiioit,  and  not  one  of  permanent  ununit«d  fracture. 
A  false  Joint  or  pttiulartkrotU  is  merely  a  variety  of  unnniti 
fracture  in  which  the  ends  of  the  tra 
ments  are  rounded  off  and  ebumate 
or  covered  with  a  layer  of  fibrous  tissi 
or  fibro-oartilage,  and  enclosed  in 
strong  fibrous  capsule  formed  by  t] 
condensation  of  the  auiroundiog  bc 
tiBsiies  (Fig.  48).  A  ftuid  resemblii 
synovia  has  oocaeionally  been  foui 
within  the  capsule.  A  false  joint  mi 
resemble  a  hinge  or  a  ball-and-sock 
joint.  The  latter  condition  is  ma 
common  in  fractures  near  the  art 
cular  enda  of  bones,  where  rotatory  i 
well  aa  angular  movement  may  occui 
the  former  in  fractures  through  tl 
shafts  of  bonea,  where  angular  mov< 
nient  only  ia  permitted. 

The  Caittti  are  local  and  constili 

tional.    Tho  local  are — ].  The  fraj 

inenta  not  having  been  kept  thorough 

„        ,„      „ at  rest;  2.  The  fragments  not  havir 

"?..','»;;:;;"  ctrz:  >■••■'  p'-,«f ;°  '5»f -»  <' »"" 

(St,   a.rtliolonic--B  Hospital   q^ence  of   (<.)   muecular   contractioi 
Museum. ]  (^)  the  Ions  of  a  largo  piece  of  bon 

us  in  comiwund  fracture;  (r)  the  inte 
ventiou  of  a  piece  of  muscle,  tendon,  or  perioatonm,  or  a  foreig 
body,  as  a  portion  of  clothea,  between  tho  fragnientK ;  and  [d)  tl 
effusion  of  fiynoviul  fluid  in  the  caao  of  a  fracture  into  a  joini 
3.  Nocroais  of  the  end  of  one  of  the  fragments  ;  4.  Tho  interterem 
with  the  arterial  supply  of  one  of  the  ti-agiiieiits,  as  from  injui 
of  the  medullary  artery ;  5.  The  poor  8Uiii>l)'  of  blood  lo  one  ■ 
the  tragmenfe,  ae  in  fracture  of  the  anotomical  nock  of  the  hmnerui 
and  6.  Defective  nerve- influence,  as  sometimes  oecure  when  tl 
lower  part  of  the  apinal  cord  has  been  injured,  with  consequei 
disturbance  of  the  trophic  centres  contained  therein. 
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Constitutional  causes, — Syphilis,  tubercle,  gout,  Bri^ht^s  disease, 
fevers,  scurvy,  the  cancerous  cachexia,  pregnancy,  locomotor  ataxy, 
old  age,  alteration  of  the  patient's  habits,  and  sudden  deprivation  of 
stimulants  are  all  said  be  to  causes  of  ununited  fracture.  No 
doubt  any  condition  that  lowers  the  vitality  and  consequent  power 
of  repair  of  the  tissues  has  a  tendency  to  delay  union,  but  it  seems 
doubtful  if  any  of  the  above  conditions  excei)t  scurvy  is  in  itself, 
apart  from  the  local  causes,  sufficient  to  prevent  the  bono  uniting. 
Paralysis  agitans,  in  which  there  is  gioat  difficulty  in  keeping  the 
patient  quiet,  and  hence  of  immobilizing  the  fragments  by  splints, 
&c.,  may  also  be  regarded  as  a  cause  of  non-union. 

Sometimes  the  callus,  after  having  been  fonned,  appears  to  be 
re-absorbed,  the  fracture  being  then  spoken  of  as  disunited.  Thia 
appears  to  be  not  uncommon  in  scurvy. 

Treatment, — Constitutional  as  well  as  local  treatment  may  be 
required.  In  recent  cases,  i.e.^  where  the  fracture  is  found 
ununited  after  having  been  kept  in  splints  for  the  usual  time — a 
condition  sometimes  called  delayed  vniofi  in  contradistinction  to 
luunited  fracture — the  splints  should  be  re-applitnl,  and  in  such  a 
manner  as  to  insure  perfect  immobility  of  the  fragments,  whilst 
the  general  health  should  bo  improved  by  every  means  in  our 
power,  and  any  constitutional  taint,  as  8jT)hilis,  gout,  &c.,  that 
may  be  detected,  combated  by  appropriate  remedies.  If  the  patient 
has  been  accustomed  to  stimulants,  and  has  been  deprived  of  them, 
he  should  be  allowed  a  moderate  quantity.  In  some  cases  it  may 
be  expedient  to  put  the  fracture  in  an  immovable  apparatus  and 
let  the  patient  get  about  on  crutches.  Should  union  still  not  occur, 
the  end  of  the  fragments  shoidd  bo  i-ubbed  together  to  excite  some 
amount  of  inflammation,  and  splints  or  other  apparatus  be  again 
applied.  This  failing,  and  in  long-standing  cases,  two  courses  are 
open ;  either  to  try  to  unite  the  fragments  by  some  operative  pro- 
cedure, or  to  apply  some  form  of  permanent  apparatus  to  fix  them 
in  position.  The  choice  of  these  methods  will  depend  upon  the 
situation  of  the  fracture,  and  whether  it  is  of  the  nature  of  an 
ununited  fracture  or  a  false  joint  (a  point  that  should  be  ascer- 
tained by  a  skiagraph),  and  upon  the  patient's  age,  constitutional 
condition,  occupation,  and  rank  of  life.  Thus  in  the  c^iso  of  an 
ununited  fracture  of  the  upper  third  of  the  femur  in  a  patient  of 
advanced  age  or  of  broken  constitution  an  operati(m  is  attended 
with  great  risk  to  life,  and  for  such  some  fonn  of  apparatus  is  better 
suited.  But  when  the  patient  is  young,  or  of  good  constitution,  or 
his  occupation  is  such  that  he  cannot  afPord  an  apparatus  and  the 
continual  expense  of  keeping  it  in  good  order,  and  especially 
where  the  fracture  is  in.  the  shaft  of  the  humerus,  an  operation 
Bhould  be  undertaken.  Such  operations  may  be  divided  into  three 
classes,  according  as  they  have  for  their  object — 1,  the  setting  up  of 


168  OIJITUBB  OF  SPKCIAL  TIS8USS. 

inflammation  about  the  ends  of  the  fragments,  or  in  the  fibrous  tissi 
uniting;  them,  and  so  inducing  oeeifioatjon;  2,  the  fixation  of  tl 
fr^menta  by  wire  or  other  form  of  suture,  by  ivory  cylinders,  boi 
ferrules,  &c. ;  and  3,  the  cutting  out  of  the  ftJse  j  oint,  and  brin^ 
the  refreshed  surfaces  of  the  bone  into  apposition,  and  keeping  the 
there  till  union  has  occurred.  Among  the  firit,  which  are  ap^cab 
to  an  ununited  fracture  rather  than  to  a  false  joint,  may  be  mci 
tioned — (u)  the  subcutaneous  scraping  of  the  en<k  of  the  fragmenti 


(6)  passing  a  seton  between  tiiem  ;  and  (e)  cutting  down  upon  at 
inserting  ivory  pegs  into  the  fragments  in  order  to  induce  oesificatio 
Of  these  the  subcutaneous  method  is,  perhaps,  attended  with  tl 
least  risk,  but  cases  to  which  it  is  apphcablo  arc  the  exception,  Tl 
passage  of  a  seton  is  highly  dangerous,  and  should  never  be  employe 
The  insortion  of  ivory  pegs  for  the  purpose  of  inducing  ossificatii 
is  not  reliable.    Under  the  tecond  method— namely,  that  ol  dire 


fixation  of  the  fragments — are  included  (a)  suturing  the  fraj 
ments ;  (6)  the  introduction  of  ivory  cylindprs  into  the  mcdullai 
canal;  and  (c)  fixation  by  bone  forrulea.  (a)  Suturing,  i 
formerly  done,  allowed  of  lateral  and  longitudinal  displacement 
the  fracture  was  oblique.  Wille  therefore  advises  that  in  obliqi 
ractures  two  grooves  (Fig.  49)  be  cut  with  a  saw  in  the  fraj 
mentfi,  the  direction  of  the  grooves  being  at  a  right  angle  to  tl 
fractured  surfaces,  and  the  fragments  tied  together  with  wir 
Farther,  where  both  the  fragments  can  be  drilled  veriically,  I 
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dnwB  with  a  hook,  inTented  for  the  purpose  (Fig.  SO),  the  wire 
fhrongh  the  drill  holes,  divides  it,  und  twiitts  each  halt  together 
(Fig.  51).  (6)  The  insertion  of  ivory  tylimlers,  or,  better,  of  hollow 
cylindera  of  bone,  into  the  medullary  envity,  in  successful  in  fixing 
the  fracture  and  i>roventipg  lateral  and  longitudinal  dii)pla<«mcnt 
where  the  fracture  is  not   too  oblique.      (c)  Fixation  with   bone 


ferrule*  (Fig-  52)  is  advised  by  Senn.  For  the  tcniur  and  humerus 
he  employs  the  femur  of  the  ox  (Fig.  S'2,  a)  ;  for  the  tibia,  the  tibia 
of  the  oi  (Fig.  52,  b).  The  ferrule  should  be  u  quarter  of  an  inch 
to  an  inch  in  breadth,  the  me<lulhiry  cuiial  beinf;  eiikrf^Nl  by  a 
round  file  tilt  the  ferrule  does  not  oxteed  one  sixth  of  un  iuch  in 


thickness.  When  on  inch  bi'oad  it  should  be  perforated  us  shown 
in  Fig.  52  o.  HO  OH  to  facilitate  its  absorption  after  the  fracture 
has  united.  If  dceire<l.  it  may  be  jnu'tially  or  completely  dccivlfitied. 
It  the  fernilo  ia  too  large  the  space  between  it  and  the  fragtneute 
may  be  packed  with  small  splinters  of  bone.  The  position  of  the 
ferralee  when  i»  iiifu  is  shown  in  Fig.  53.  The  third  method,  or 
pperation  for  cutting  out  a  false  joint,  coiudste  in  piokin^  oq 
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inciBion  down  to  the  bom-,  uhiselliny;  or  sawing  awny  obliquely 
the  ends  of  the  trogmenta,  and  then  fixing  thcui  in  owe  of  the  waja 
above- mpiitioned. 

BeeentlyiimnunitedfrBttureawithloBS  of  substance  fromnecrotde 
the  gap  has  be«n  filled  hy  grafting  a  piece  of  bone  betwoen  the  frag- 
menle.  The  grafts  raay  bo  obtained  from  a  young  animal,  or  from 
H  limb  imiucdiiit«ly  after  amputation.  In  one  succeasful  cum 
wedge-ehuped  pieces  of  bono,  removed  in  osteotomy  of  the  tibia, 
were  tteod.  Whilst  being  tranHterred  the  grefte  should  be  kept  at 
a  teiiipemture  o(  100' in  a  cnptnile  of  boiled  salt  solution  (Sj  to  Oj). 


> 


M-\LrMTKn  FiunriiE  or  vinori*  vxiu.n.  I.  Fractures  in  wn- 
se<iueiic«  of  having  been  improperly  net,  or  not  kept  at  rest  in  good 
poeition.  may  unito  at  an  angle  (Fig.  54\  or  in  some  other  faulty 
ilimclion.  '2.  If  splints  have  boen  reraoTed  too  early,  or  if  in  the 
case  of  thu  lower  extremity  the  patient  has  been  allowed  to  walk 
too  wiou.  the  oUluB  may  yield,  and  deforwity  result,  3.  Two 
adjacent  boiie«,  an  the  radius  and  ulna  in  the  foreann,  may  bcciime 
united  to  earb  other  by  calluii  (Fig.  •'),)).  4.  A  greeustii'k  fracture 
fmn  neglect  to  straighten  the  partially  bent  txinu  Iwfore  applying 
^lioU  may  consolidate  in  its  d^torted  condition. 
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Treatment. — Jf  the  fracture  is  recent,  and  the  fragments  are  not 
firmly  united,  the  patient  should  be  placed  under  an  antesthetic,  the 
faulty  position  rectified,  and  splints  properly  applied.  If  finn  union 
has  alroady  occurred  an  attempt  should  be  made  to  ro-fracture  the 
bone,  under  an  ana3Sthetic,  with  the  hands ;  if  this  fails,  and  in 
long-standing  cases,  osteoclasia  by  means  of  Grattan's  or  Thomas's 
instrument  should  be  undertaken,  or  subcutaneous  osteotomy  may 
be  performed,  or  in  some  instances  a  wedge-shaped  piece  of  bone 
removed.  In  several  cases  of  badly  set  Pott's  fractures  I  have  of 
late  years  divided  the  fibula  subcutaneously  and  removed  a  wedge- 
shaped  piece  of  bone  from  the  internal  iiuilleolus  with  the  most 
excellent  results.  A  sharp  fragment  projecting  beneath  the  skin 
may  sometimes  be  sawn  off  with  advantage,  though  it  should  be 
remembered  that  such  projections  often  become  rounded  off  with 
time. 

Separation  of  epiphyses. — This  injiu*y  may  be  regai-ded  as  a 
variety  of  fracture.  It  consists  in  the  forcible  wrenching  of  the 
epiphyses  from  the  shaft  at  their  cartilaginous  line  of  union,  and 
consequently  can  only  occur  in  subjects  under  twenty-one  years  of 
age,  the  period  at  which  nearly  all  of  the  epii)hyses  have  united  with 
the  diaphyses.  The  injury  is  most  common  in  the  upper  and  lower 
ends  of  the  humerus,  and,  from  the  proximity  of  the  epiphysial  lines 
to  the  shoulder-  and  elbow- joints  respectively,  is  liable  to  be  mis- 
taken for  a  dislocation.  Bcpair  usually  takes  place  by  osseous 
tissue;  hence  the  bone  ceases  to  grow  at  the  injured  end,  and 
permanent  shortening  of  the  limb,  if  the  patient  has  not  completed 
his  growth,  will  then  result.  Whore  the  separation  of  an  epiphysis 
occurs  in  such  a  situation  as  the  lower  end  of  the  radius  or  tibia, 
the  companion  bone,  I'.c,  the  ulna  or  fibula,  as  the  case  may  be, 
continues  to  grow  and  becomes  bent,  its  ends  being  held  by  its 
fellow.     For  treatment,  see  Sperial  fractures  and  dislwatiotts. 

A  COMPOUND  FRACTURE  is  oue  in  which  there  is  a  wound  through 
the  skin  and  othrr  soft  tissues  leading  to  the  fracture. 

Cause. — The  wound  may  be  pi*oduced : — 1 .  At  the  same  time  as  the 
fracturey  either  by  the  violence  directly  tearing  open  the  soft  tissues, 
or,  as  is  more  usually  the  case,  by  one  of  the  fragments  being  forced 
through  the  skin  either  by  the  original  violence  or  by  muscular  con- 
traction. 2.  Suhsetjueutly  to  the  fracture^  by  the  patient  trying  to 
rise  or  to  use  the  injured  limb ;  or  by  want  of  care  in  removing  the 
clothes,  in  handling  the  fracture,  or  trying  for  crepitus,  li.  Still 
lattTy  by  ulceration  or  sloughing  of  the  soft  parts,  due  to  inflamma- 
tion set  up  through  failure  to  render  and  keep  the  injui'y  aseptic, 
and  the  laceration  of  the  tissues  or  the  ])ressurc  of  a  projecting 
fragment. 

State  of  the  parts, — There  may  bo  a  mere  puncture,  with  but  little 
if  any  more  injury  to  the  soft  tissues  than  may  be  met  with  in 
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aintple  fracture ;  or  with  or  without  a  large  extoroal  wound  <>t  the 
■kill  there  may  be  extensive  Ulceration  oF  the  soft  Usauea,  {irotrusiim 
of  one  or  other  fragment,  extensive  comminution  of  the  bone. 
imjilication  of  a  lar^  joint,  rupture  of  the  muin  art«ry.  vein,  or 
nerve,  anil,  in  uxtreino  cafleo,  crushing  nnd  laceratiou  of  the  whole 
of  the  iujui-ed  put  of  the  limb. 

Uuion  of  compoand  fniHtirr. — When  the  wounil  ia  sinBll.  and  hiut 
biHin  closed  at  onoe,  and  the  soft  piirta  aro  but  little  injured,  mid 
septic  or  other  botttirial  processoB  are  absent,  repair  ia  as  B  ruie 
aimihir  to  that  of  a  simple  fracture.  When  the  wound  is  large, 
or  there  ia  much  laceration  of  the  soft 
tissuea  or  ooniminution  of  the  bone,  sup- 
pumtioii  is  yery  likely  to  ensue,  and  union 
la  then  efFeot«d  by  granulations  spring- 
ing from  the  euda  of  the  fragments  and 
porioateuin,  the  proceaa  being  analogous  to 
union  of  the  soft  parts  by  the  second  in- 
tention. The  granulations  either  undergo 
direct  ossification .  or  first  pass  through  a 
fibrous,  or,  in  some  insttuicos,  a  carti- 
laginous stage.  The  loose  fragmnnts  and 
injured  tisHues,  where  the  bont!  is  onmtni- 
nutedsnd  the  soft  parts  are  muuh  hruisMl 
or  lacerfttod,  are  cnut  off  by  the  process  of 
ulDnrntinn(Fig.  'lO) before  healing  enxuea. 
Where,  however,  a  fragment  retains  its 
oounoction  with  the  ponoateum,  it  may 
not  lose  its  vitality,  but  may  help  in  the 
restoration  of  the  liono.  Where  a  largo 
portion  of  bone  is  denuded  of  pcriosteiun 
it  gont'ToIly  die*,  and  ia  usually  sepomtcd 
as  in  the  ordinarj-  proccuw  of  necroftis 
over,  become  emlKHidoil  in  the  now  bono, 
and  mwain  a  source  of  irritation  for  years. 

iianyrrt  of  nimpouml  fmclurr. — I,  Immediate  daagm ;  shndc  and 
oollapeo  from  lose  of  hlood,  which  may  prove  fatal  in  a  tew  hours; 
more  rarely  tat-enilxilism.  2,  Inlrrmtdiale  dangert :  septic  inflom- 
matioii,  eryeipelsH,  saprwmia,  sopticcDmia,  pytcmia,  and  tetanus. 
3.  lAitr  dangeri :  hertic  fever,  lanluoeous  disoaee,  and  exhittutton 
from  loiig-eoutiiiuwl  suppurKtion. 

The  (mffinrnt  varies  according  tn  the  stulii  of  the  parts,  the  Bge 
and  health  of  the  ]Nititiiit.  nnd  the  situation  ot  the  frnctiu*.  Our 
aim,  when  poaoible.  should  bo  to  convert  a  conipouud  into  a  nimplo 
fracture.  Thus,  when  the  wound  iw  wnuU— a  mere  punrtiu'e — it 
»hoiM.  aSitiT  being  well  cletuised  by  antit«ptic«,  be  closed  by  a 
~-'--    "t  antimptio  ganxe.  and  the  caw  ttwt«4  aa  a  simple  fncture. 


FlH.  5«. — Di»gi»in  »hnw. 
ing  prMcn  vt  Mpara- 
tian  of  Decmod  bona 
in  wupouud  frsctDTc. 
Jl.  RniLnlliinE  oitlun  ; 
B.  Inlcniat  cailiu  ;  c 
NocroMd  fikgmvnte  ; 
n.  Qnuinktion*  lining 
woanil  latding  la  (rae- 
Inn.     (Adtrltlllrulh.) 

(Fig,  36). 
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When  the  wound  is  large  and  lacerated,  or  other  nerioiis  injury  of 
the  bone,  soft  parts,  or  neighbouring  joint  has  l)ei*n  siistaincHi,  the 
question  of  amputation  will  arise.  (See  below,  A mputatiou  in  i'om- 
pound  Fracture,)  Ilaving,  however,  detemiinfHl  to  save  the  limb, 
the  indications  are — (1)  to  reduce  the  fractiin*  and  maintain  the 
fragments  at  perfect  rent ;  and  (2)  to  promote  the  hralthy  healing 
of  the  wound.  The  fracture  shoidd  be  set  as  descnlxHl  under  simple 
fracture  ;  if  the  fragments  protrude  they  should  be  nsliiccnl  where 
practicable,  sawn  off  where  not,  enlarging  the  wound  in  the  skin 
if  necessary,  but  taking  care  not  to  remove  more  l)one  than  is 
sufficient  to  accomplish  the  object.  S])lint(*r8  when  attached  by 
periosteum  should  not  be  remove<l,  but  simi)ly  phiced  in  position 
and  then  secured,  under  some  circumstances  by  sutures.  If  it  is 
found  difficult  to  keep  the  fragments  in  place  they  may  be  fixed 
in  position  by  wiring  or  by  Senn's  bone  ferrules  (i)a;?e  1(>J)).  The 
wound  should  bo  renderwl  a8ei)tic  by  washing  out  all  comers  with 
some  antiseptic  fluid.  When  this  can  Ik*  thoroughly  done  the  soft 
tissues,  muscles,  tendons,  and  fasciie  should  l>e  united  by  catgut 
sutures  and  the  wound  closed ;  but  when  thcn«  is  much  lac(>ration, 
and  thorough  cleansing  cannot  1k»  effectually  carried  out,  the  wound 
should  be  kept  freely  draine<i  to  prevent  the  decomiKJsition  of  any 
extravasated  blood  and  discharges.  Th(;  limb  should  then  be 
secured  in  some  form  of  a])piratu8,  so  ai-ninged  that  the  woimd 
is  not  covered  by  it,  but  is  fre(»ly  accossibh^  for  dressing  without 
disturbing  the  fragments.  If  the  patient's  g«'nond  condition 
remains  good,  and  he  has  no  pain  or  discomfort,  the  dressings 
may  be  left  undisturbcMi  till  the  woimd  has  liealed ;  but  shoidd 
suppuration  owur,  a  cai-eful  in8])ection  ought  to  K'  made  daily 
to  see  that  the  drainage  is  eflicient ;  and  if  any  collection  of  pus, 
which  is  apt  to  form  in  the  intennus<!ular  planes,  lie  discovered,  it 
should  be  let  out  with  antise])tic  precautions  and  the  wound  drained. 
Any  portions  of  bone  that  may  necrose  should  Ihj  removwl  as  soon 
as  loose.  WTien  the  wound  has  healed  the  fra(^ture  should  be 
treated  in  the  same  way  as  a  simple  onc^  Any  complications, 
as  er^'^sipelas,  sapnemia,  &c.,  that  may  occur,  must  be  treated  as 
described  in  other  parts  of  the  book.  The  consUtutioual  treatment 
is  the  same  as  that  indicated  in  other  severe  injuries.  (Set^  also 
Simple  Frttct  v  re, ) 

Qutstion  of  iimpuiaihn  in  atmpoitnd  fracture, — In  slight  and 
uncomplicated  cjises,  and  in  those  severe  injuries  in  which  the 
limb  is  completely  shattered,  the  course  to  l>e  i)ursuod  is  (juito 
clear — in  the  one  case  to  spare  the  limb,  and  in  the  other  to  amputate 
immediately.  But  in  other  instiinces  the  question  of  attempting 
to  save  versm  amputate  becomes  one  of  the  most  serious  and 
anxious  that  the  surgeon  has  to  decide.  It  was  formerly  taught 
that  we  should  amputate — 1.  If  there  is  great  laceration  of  the  soft 
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parte  and  eztensive  loss  of  skin,  2.  If  there  is  much  commiaution 
of  the  b9De.  3.  If  the  main  artery  or  nerves  of  the  limb  are  torn. 
4.  If  a  largo  joint  is  implicated.  5.  If  the  limb  ia  likely  to  be  of 
little  subsequent  service  from  the  Beverity  of  the  injury ;  and  6.  If 
the  j)atient  is  uldorhis  constitution  broken  down.  No  one  of  these 
signs  is  in  itself  in  every  case  a  sufficient  reason  for  amputating, 
and  when  we  can  succeed  in  rendering  the  wound  completely 
aseptic  some  of  them,  as  comminution  of  the  bone,  implication  of 
a  large  joint,  and  the  advanced  age  of  the  patient,  can  hardly  be 
now  ever  considered  as  a  justification  for  so  severe  a  measure.  The 
main  considerations  are :  Can  tlie  wound  be  rendered  aseptic,  uid, 
ii  so,  is  the  arterial  supply  sufficient  to  prevent  gangrene;  is  the 
condition  of  tlie  nerves  such  that  the  limb  will  not  be  belplcssly 
paralysed  ;  and  is  the  laceration  of  the  muscles  and  tendons  within 
such  limits  as  will  allow  of  a  useful  limb  ?  If  tbese  questions  can 
be  answered  in  the  affirmative  an  attempt  should  be  mode  to  save 
the  limb ;  if  in  the  negative,  amputation  should  be  done.  The 
indications  for  amputation  are  of  course  more  imperative  if  the 
fracture  involves  the  lower  extremity,  especially  the  femur ;  but 
each  case  must  be  judged  on  its  own  merite,  and  some  surgeons 
will  attempt  to  save  what  others  condemn.  Every  legitimate  effort 
should  ot  course  be  made  to  save  a  hmb,  but  we  must  remember 
that  in  Btt«mpting  to  do  so  we  may  place  the  patient's  life  in  danger, 
and  that  too  often  it  is  a  question  of  a  limb  wriui  the  life. 

If  amputatiun  is  not  performed  at  once,  or  within  the  first  twenty- 
four  hours,  and  it  then  becomes  evident  that  the  limb  must  be 
sacrificed,  the  amputation  should  not,  as  a  rule,  be  undertaken  till 
the  traumatic  fever  has  subsided,  the  surgeon  watching  carefully 
for  the  most  favourable  opportunity  that  presents  itself.  The  signs 
calling  for  amputation  during  the  suppurating  stage  are : — Exten- 
sive suppuration,  great  slciugbing  of  tbe  soft  tissues,  inflammation 
and  suppuration  of  a  neighbouring  joint,  necrosis  of  large  portions 
of  bone,  exhaustion,  hectic,  and  lardaceous  disease. 

Complications  of  fractdre.—A  timple  fradare  may  be  com- 
plicated by  any  of  the  gfnaral  affedioiii  attending  other  injuries,  as 
shock,  traumatic  delirium,  tetanus,  retention  of  urine ;  and  by  such 
local  cotiditinni  as,  1,  concomitant  dislocation;  2,  extravasation  of 
blood ;  3.  rupture  of  the  main  artery,  vein,  or  nerve ;  4,  implication 
of  a  joint ;  b,  gangrene  from  tight  bandaging ;  6.  paralysis  from  the 
use  of  a  crutch,  or  tbe  implication  of  a  nerve  in  the  callus;  7,  venous 
thrombosis ;  8,  embolism ;  8.  tormatiou  of  ulcers  or  bed-sores  over 
prominenccsofbone;  10,  erysipelas;  11,  fat -embolism ;  and.l'J,  sup- 
puration where  there  is  much  laceration  ot  tbe  tissues  with  giving 
way  ot  the  skin,  the  fracture  then  becoming  compound. 

A  uimjuiuml  /rriHiire  may  in  consequence  of  the  open  wound 
be  complicated,  in  addition  to  the  above-mentioned  affections,  by 
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«epttc  inflammaiian  and  suppuraiioii^  necrosiBy  saprarrniaf  aepiiccmxia, 
pycemia^  hectic  fever ^  and  tetania. 

Of  these  complications  of  fracture,  whether  simple  or  com- 
pound, the  only  ones  that  need  be  further  mentioned  here  are 
the  following : — 

Fracture  combined  with  dislocation. — In  simple  fracture  the  treat- 
ment consists  in  placing,  where  possible,  the  fracture  in  splints, 
and  then  attempting  the  reduction  of  thp  dislocation.  Where  the 
dislocated  end  cannot  be  replaced  the  fragments  must  bo  allowed 
to  consolidate,  and  another  attempt  then  made  to  reduce  the  dis- 
location ;  or  the  surgeon  may  try  to  manipulate  the  dislocated 
portion  into  its  socket,  and  then  apply  splints  to  the  fracture.  In 
compound  fracture  this  complication  is  a  much  more  serious  one, 
especially  when  it  occurs  in  the  lower  extremity  and  involves  one 
of  the  larger  joints.  In  the  knee,  ankle,  and  wrist,  amputation, 
and  in  the  elbow  and  shoulder,  excision,  is  usually  indicated.  In 
the  smaller  joints  the  dislocation  may  be  reduced,  and  the  case 
treated  as  a  wounded  joint  complicated  by  fracture. 

Fracture  implicating  a  joint. — A  simple  fracture  extending  into  a 
joint  is  not  an  uncommon  accident ;  indeed  the  elbow  and  knee- 
joints  are  always  involved  in  fracture  of  the  olecranon  and  patella 
respectively,  and  the  shoulder  and  hip- joints  in  the  intra-capsular 
fracture  of  the  neck  of  the  humerus  and  femur.  The  injured  joint 
may  become  stiff  or  ankylosed,  though  usually  no  serious  mischief 
ensues.  Suppuration  is  very  rare.  The  limb,  in  putting  up  the 
fracture,  should  be  placed,  except  in  the  case  of  fi-acture  of  the  ole- 
cranon, in  a  position  in  which  it  will  be  of  most  service  should  bony 
emkylosis  ensue.  Inflammation  and  stiffness  of  the  joint  from 
fibrous  adhesions  should  be  treated  in  the  way  described  under 
Diseases  of  Joints.  A  compound  fracture  extending  into  a  joint, 
though  more  serious,  does  not  necessarily  call  for  amputation  or 
excision,  and  may  be  treated  in  the  way  described  under  Wounds 
of  Joints.  But  should  such  be  required,  excision  in  the  upper 
extremity  and  amputation  in  the  lower  may  be  said,  with  certain 
reservations,  to  be  the  rule  of  practice.  If  an  operation  is  considered 
unnecessary  the  case  should  bo  treated  as  a  wounded  joint,  and 
splints,  according  to  the  variety  of  fracture,  applied. 

Fat-embolisni  is  a  rare  comi)lication  of  fnicture,  but  is  more 
frequent  in  the  compound  than  in  the  simple  vaiiety  and  in  bones 
that  have  undergone  atrophy.  It  appears  that  in  consequence  of  the 
crushing  of  the  meilulla,  fat-globules  gain  admission  into  the  veins, 
and  become  lodged  in  the  cupillaries  of  the  lungs,  brain,  kidneys, 
and  other  organs.  It  is  attended  by  dyspna^a,  either  cyanosis  or 
pallor,  collapse,  irregular  action  of  the  heart,  and  at  times  by  coma 
and  death.  Venesection,  injection  of  ether  into  the  veins,  and  arti- 
ficial respiration  have  been  suggested  in  the  way  of  treatment. 


1T6  iMJimiBS  OF  spBoui.  Tisstms. 

Gnitch-pa!*!/  ia  due  to  the  preaeure  of  a  crutch  on  the  musoulo- 
apiral  nerve.  It  is  best  SToided  by  well  padding  the  cnit«he8,  or 
bj  hanng  handles  to  the  crutches,  so  that  part  of  the  weight  falls 
on  the  hands.  An  ingenious  crutch  with  handles  has  lately  been 
introduced.  The  paralj-sia,  which  chiefly  affects  the  extensor 
muBclcH  of  tho  forearm,  giving  liee  to  dropped  tirriit,  usually 
passes  oS  when  the  crutch  is  no  longer  used.  Should  it  not  do  so, 
electricity  and  massage  luay  be  employed. 

Paraiyia  or  nrtaralgia  sometiinas  occurs  in  consequence  of  the 
implication  of  a  nerve  in  the  callus.  This  condition  is  perhaps 
moet  common  in  fractures  of  the  shaft  of  the  humerus,  the 
musculo- spiral  nerve  being  involved  in  the  callus  as  it  lies  in  its 
groove.  The  result  is  dropped  hand  from  paralysis  of  the  eztcmsors 
of  the  wrist  and  loss  or  impairment  of  sensation  or  pain,  and 
trophic  changes  in  the  region  supplied  by  the  radial  branch.  Au 
oporatiDn  is  then  at  times  necessary  to  liberate  the  nerve. 

Qangrtne  from  tight  bandaging  is  occasionally  met  with,  and  is 
of  the  moist  variety.  All  bandages  should  of  course  be  at  once 
removed  in  the  hope  that  Uie  limb  may  recover.  When  the  gan- 
grene is  thoroughly  established,  amputation  above  the  seat  of 
fracture,  and  of  course  well  beyond  the  gangrene,  must  be  per- 
formed. Short  of  gangrene,  the  partial  cutting  uS  of  the  blood 
supply  may  cause  inflammation  and  degeneration  of  tho  musclee, 
followed  by  stubborn  contracture  [ischamic  rigidity), 

Jirtraimtittiiin  of  bitiod  into  the  tissues  is  not  uncommon  in  simple 
fracture,  owing  to  the  tearing  of  some  of  the  amaller  blood-vessels 
by  one  of  the  rough  fragments.  The  extravasated  blood  causes  in 
some  instances  considerable  swelling,  and  on  making  its  way  to  the 
Burfaoe  gives  the  part  a  bruised  and  blaek  appearance,  and  frequently 
causes  tho  cuticle  over  it  to  be  raised  into  blchs.  These  blebs  differ 
from  those  formod  in  gangrene  in  that  thoy  ai-e  fixed  and  firm, 
whilst  the  latter  are  movable  over  the  moist  and  slippery  skin 
beneath.  No  Hj)ecial  treatment  is  required,  the  blebs  should  not  be 
opened,  and  the  blood  will  gradually  be  absorbed.  In  rare  instances, 
however,  suppuration  ensues. 

Biiptiire  of  (/(«  main  artery  or  vein  occasionally  occurs,  causing 
when  the  skin  is  unbroken  a  tense  swelling  at  tho  seat,  of  fracture, 
atteuded,  in  the  case  of  the  art«ry,  by  coldness  of  the  limb  and 
cessation  of  the  pulse  in  the  arteries  below.  In  compound  fracture 
rupture  of  the  artei-j'  is,  as  a  rule,  easily  diagnosed,  in  that  pressure 
on  the  artery  above  tho  fracture  stops  the  bleeding.  Trealnirnt. — 
Should  the  swelling  in  simple  fracture  increase  in  spite  of  elevation 
of  the  limb,  cold,  and  pressure  on  the  main  art«r}'  above,  and  gan- 
grene threaten,  three  courses  are  open;  1,  ligature  of  the  artery 
above ;  2,  tying  the  artery  at  the  seat  of  fracture ;  or,  3,  amputation. 
In  tho  lower  limb  amputation  is  probably,  as  a  rule,  Uie  safest 
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course;  in  the  upper  limb  ligature  of  the  vessel  at  the  seat  of 
fracture  may  be  attempted.  But  the  conditions  that  call  for  the 
adoption  of  one  or  other  of  these  methods  arc  too  various  to  discuss 
here.  In  compound  fracture  the  vessel  should  be  tied  in  the  wound 
if  possible.  If  not,  amputation  will  probably,  though  not  invariably, 
be  the  right  course. 

INJURIES  OF  JOINTS, 

Contusions  of  joints  may  be  produced  by  any  mechanical 
violence.  They  are  generally  attended  with  pain  and  stiffness  on 
movement^  and  in  severe  cases  with  swellmg  from  effusion  of 
blood  [fictmarthroaia),  and,  later,  of  serous  fluia  {synovitis)  into  the 
synovial  cavity.  If  the  contusion  is  neglected,  especially  in  tuber- 
culous children,  acute  or  chronic  inflammatory  changes  may  ensue, 
leading  to  destruction  of  the  joint.  The  treatment  consists  in  placing 
the  part  at  rest  on  a  splint,  or  in  a  plaster -of- Paris  bandage,  and 
applying  cold  by  means  of  an  ice-bag  or  Leiter's  tubes.  Where 
there  is  much  effusion  into  the  sjTiovial  cavity,  and  consequently 
considerable  tension  and  pain,  aspiration  of  the  joint  may  be 
advantageous!}'  practised,  and  pressure  afterwards  applied. 

Sprains. — A  sprain  is  a  stretching  or  partial  rupture  of  the 
ligaments  of  a  joint  without  separation  of  the  articular  surfaces. 
Sprains  are  generally  due  to  a  violent  wrench  or  twist  of  the  joint, 
and  are  often  accompanied  by  laceration  of  the  tendons  and  other 
soft  tissues  around.  They  are  of  most  frequent  occiurence  in  the 
ankle,  shoulder,  wrist,  and  knee. 

Signs  and  diagnosis. — Severe  J)ain,  often  localized  to  certain 
points,  and  increased  on  movoinent;  inability  to  bear  weight  on 
the  limb ;  swelEng  and  ecSiymosis  fi*om  effusion  of  blood  in  and 
around  the  joint ;  and,  later,  inflammatory ^ffusion  into  the  sjTiovial 
cavity.  The  absence  of  signs  of  fracture  or  of  dislocation  will 
usually  suffice  to  distinguish  a  sprain  from  one  or  other  of  these 
injuries;  but  where  there  is  much  swelling  it  may  be  difficult  or 
impossible  to  make  a  diagnosis  till  the  swelling  has  subsided.  If 
there  is  any  doubt  the  injuiy  should  be  treated  as  a  fracture. 

The  consequences  of  a  neglected  sprain  may  be  very  serious, 
especially  in  rheumatic  and  gouty  subjects.  Thus,  as  the  result 
of  the  incomplete  absorption  of  the  inflammatory  products,  the 
imperfect  repair  of  the  torn  ligaments,  the  formation  of  fibrous 
adhesions  in  and  around  the  joint,  and  the  gluing  of  the  surroimding 
tendons  to  their  sheaths,  a  sprain  may  be  followed  by  long-continued 
pain,  stiffness,  weakness,  and  even  fibrous  ankylosis  of  the  joint. 
At  times  in  tuberculous  subjects  a  sprain  maybe  the  starting  point 
of  destructive  joint-disease. 

Treatment. — The  indications  are  to  place  the  joint  at  perfect  rest 
till  the  torn  ligaments  have  had  time  to  heal ;  to  prevent  or  subdue 
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inflamiiiation  :  and.  ehoiild  HtifFneea  or  ankflodie  hart)  misueil.  to 
reatore  the  mobility  of  the  joint  by  breukiiig  down  aoy  udheaions 
thatinay  have  formed.  Thtis,  if  seen  at  once,  a  plaBttir-ot-I'arisor  a 
Miutin's  bandage  abould  be  put  on :  or  if  mucb  Hwellin^  boa  already 
occurred,  the  part*  abould  lie  ])laoGd  on  a  splint,  or  in  a  sliuft.  and 
eithur  cold,  in  the  foim  of  lead-iotion  or  ic«,  or  heat,  in  the  fonn  of 
hot  f union tationi,  applied.  For  very  slight  duea.  however,  a  few 
days'  rest  irith  the  part  supported  by  a  wet  bandage,  followed  by  th« 
use  of  a  atimulatiog  liniment,  is  all  that  is  usually  uecnwary.  The 
joint  in  any  cose  should  not  be  kept  too  long  at  rest  lest  stiffneiiB 
ensue  ;  but  as  soon  as  nil  signs  of  inflummation  have  disappeared 
paaaive  uiovemenls  should  at  once  be  begun.  If  atiffnesa  or  fibruus 
ankylosis  has  already  oociured,  friction,  shampooing,  and  mnssnge 
may  be  tried ;  or  the  joint  may  be  fondbly  wrenched  under  an 
aofesthetic.  provided  all  signs  of  active  inflanunation  have  censed. 

Dislocations. — A  dislooation  is  the  forcible  separation  of  the 
articular  ood  of  a  bone  from  the  port  with  which  it  is  naturally  in 
contact. 

J'ariWiM.^Dialocationa  maybe  divided  into  the  CmigaiiUil  &ad^ile 
Acqiiirril :  the  latter  agnln  into  the  Sjiontannrua  and  tbo  Trauniati<: 
The  Spontunstrii*  are  those  that  occur  as  the  result  of  disease  of  the 
jointa,  and  are  treated  of  elsewhere  (see  Diimiie*  iif  Jniiitt).  The 
Traufnatie,  or  accidental  dialocationH,  with  which  we  are  here 
specially  concerned,  arc  spoken  of  as  compoaud  or  tim/ilf.  according 
as  they  are,  or  ore  not,  complicated  with  an  external  wunnd  leading 
into  the  joint ;  and  in  either  case  as  eoiapMe  or  jiartinl  according  rut 
the  orticulju'  surfaces  ore,  or  are  n'lt,  completely  separated  fnim 
each  other. 

Tht  caiuri  of  dislocation  ore  predispo«ing  and  exciting.  Thr 
prrditpntitig  raita  may  be  enumerate  08:^1,  weulcness  of  the 
ligumcflita  surrounding  the  joint  from  jircvioua  ilislocatioo  or 
diseoau ;  'J.  the  shape  of  the  joint— bidl-and- socket  joints  from 
their  extensive  range  of  movement  being  more  easily  dislocated 
than  hinge  joints  ;  3,  middle  life — the  bones  being  then  strong  and 
capable  of  resisting  fracture  and  the  muscles  powerful;  4,  the  male 
sex — men  being  more  continually  exposed  to  violence  than  women. 
Tht  rrtitiiii/  nirurj  ore  usually,  1,  external  violence,  cdther  direct  or 
indirect,  and  sumetimes,  '2,  muscular  action.  Examples  of  euch 
will  bo  met  with  in  the  section  on  special  dialocntions. 

Thf  Signi  common  to  all  <lislocations  arc: — 1.  .\ltonition  in  the 
■hape  of  the  joint.  2.  Inability  to  move  the  limb  on  the  part  of  the 
patient,  and  more  or  leu  fixidity  to  the  elTurts  of  the  surgeon.  3. 
An  alteration  in  the  relations  of  points  of  1>one  about  the  joint. 
I.  An  abnormal  position  of  the  end  ut  tko  displaced  bone;  and 
6,  Shortening  or  lengthening  of  the  limb,  or  an  alteration  in  its 
AJua     The  tigna  arts  frequently  obscured  by  swelling  in  and  about 
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the  joint,  due  to  extravasation  of  blood  or  effusion  of  synovial  fluid. 
Hence  in  all  doubtful  cases  the  position  of  the  bone  should  be 
ascertained  by  means  of  the  x  rays. 

The  state  of  the  parts  will  be  more  especially  referred  to  under  each 
special  dislocation.  Here  it  may  be  briefly  stated  that  the  head  of 
the  bone  is  generally  forced  through  the  capsular  ligament ;  whilst 
other  of  the  ligaments,  surrounding  tendons,  and  muscles,  may  be 
ruptured  or  tightly  stretched,  and  the  arteries  and  nerves  displaced, 
pressed  upon,  or  torn.  In  the  ball-and-socket  joints  the  end  of  the 
bone  will  be  found  either  opposite  the  rent  in  the  capsule  or  drawn 
to  some  distance  fi'om  it  by  musculai*  contraction.  If  reduction  is 
effected  early,  the  damaged  ligaments  and  muscles  are  soon  re- 
paired; but  they  remain  for  some  time  weakened  and  stretched, 
and  thus  predispose  to  re-dislocation.  Hence  the  importance  of 
keeping  the  parts  at  rest  until  Arm  union  of  the  ruptiu*ed  capsular 
emd  other  ligaments  has  occurred.  After  reduction  a  moderate 
amount  of  inflammation  and  serous  effusion  in  and  about  the  joint 
generally  ensues,  but  usually  subsides  in  a  few  days  if  the  parts 
are  kept  at  rest,  the  joint  becoming  gradually  restored  to  its 
normal  condition.  If  rest  is  neglected,  however,  the  rent  in  the 
capsule  may  not  heal,  but  remain  as  a  permanent  hole  with  smooth 
edges,  allowing  the  head  of  the  bone  to  slip  in  and  out  of  its 
socket.  In  some  instances,  moreover,  the  inflammation  may  run 
into  suppuration,  which  may  be  followed  by  ankylosis  of  the  joint. 

The  impediments  to  reduction  are: — In  recent  cases: — 1.  The 
spasmodic  contraction  of  the  muscles  surrounding  the  joint.  2. 
The  small  size  of  the  rent  in  the  capsule.  3.  The  hitching  of  points 
of  bone  on  each  other;  and  4.  The  interposition  of  ligaments, 
tendons  or  muscles.  In  old-standing  cases: — 1.  The  formation  of 
adhesions  around  the  displaced  bone.  2.  The  closure  of  the  rent  in 
the  capsule.  3.  The  pennanent  shortening  of  the  ligaments  and 
muscles;  and  4.  The  alteration  in  the  shape  of  the  articular  sur- 
faces, in  part  from  ab8ori)tion  and  in  part  from  the  formation  of 
new  bone.  The  contraction  of  the  muscles  generally  increases  from 
the  time  of  the  accident ;  hence  every  hour  the  dislocation  remains 
unreduced  the  more  difficult  the  reduction  becomes. 

The  consequences  of  non-red uH ion  are  either  the  formation  of  a 
new  joint  or  ankylosis,  the  former  being  more  common  in  ball- 
and-socket  joints,  the  latter  in  hinge  joints.  When  any  movement 
between  the  dislocated  bones  exists,  the  osseous  surface  cm  which 
the  displaced  bone  rests  is  converted  into  a  new  articular  cavity  by 
a  process  of  absorption  of  the  old  bone  and  the  formation  of  new 
bone  around;  the  end  of  the  displaced  bone  becomes  adapted  by 
a  similar  process  of  absorption  to  its  new  socket ;  and  the  soft 
tissues  around  become  condensed  so  as  to  form  a  kind  of  new  capsule. 
The  old  socket  in  the  meantime  becomes  more  or  less  obliterated, 


its  articular  cartilage  nliaurbed.  and  it«  cavity  filled  up  with  fibrcme 
tieauo  or  now  bone.  The  moge  'if  movemetit  in  th^  nc^ly  fonnoil 
joint  will  at  firat  be  liutitnl,  but  iii  the  courao  of  titno,  under  ap- 
propriate Ireatment,  will  become  much  luoro  fre*,  and  u  very  fairly 
usuful  limb  may  bo  ubtained.  Whe^n  on  the  other  hand  tbo  dislo- 
cated bono  is  immovably  fijced  upon  another  tlie  articulnr  cnitiloge 
IS  absorbed,  the  contiguous  oeeeoue  surfuoes  unite,  and  bony  imky- 
losifl  onBues.  Tlie  muscles,  moreover,  from  want  of  use,  uuder^ 
shorlonin)^  or  partial  atrophy  and  fatty  degeneration,  leaving  tii« 
liinb  in  a  more  or  less  shrunken  and  wiutted  condition. 

rmifHi™/.— The  indications  are:— 1.  To  replace  the  articular 
nirfHCOB  in  contact ;  nnd  '2.  To  kee))  them  there  imtil  the  rent  in 
the  capsule  has  united  and  the  torn  ligamenttt  and  muscten  have 
had  time  to  hoal.  Unless  the  ca«e  is  Been  immediately  after  the 
accident,  whilst  the  ]>ationt  is  t>unt  and  the  muscl«i  ore  in  cnn- 
■equeuc«  rela:(ed,  an  ammthetic  had  better  be  (Hven  to  oven.'omo 
the  Tcaistonoe  uf  the  musolea.  The  reduction  may  then  be  offpcttNl 
either  by,  I,  manijmlatitrn,  or,  2,  r-xtcntiou. 

1.  Maui/it'luWoR  cnnneta  in  putting  the  liuib  through  certain 
moTemoiitd  uf  flexiim,  extension,  rotation,  and  circunidiiction, 
Taryiiig  aocordiug  ti>  the  situation  and  variety  of  the  dislocation. 
By  means  of  three  wovementB  we  endeavour: — (a)  To  overcome 
lae  obetuoles  to  r^uction  by  n-laxing  tho  stretclie<l  Ugainents  and 
tendons  and  discnga^ng  any  hitohiiig  putnto  of  bone ;  aad  [b]  To 
makii  the  displaced  head  retrace  as  it  were  its  stopn  and  re-enttn'  itn 
socket.  In  oi-der  to  employ  manipulation  EU<Te«»fully  it  is 
«B8ontial  that  the  sui'geon  should  know  the  itnatomy  of  thf  port, 
the  direction  in  which  the  Ixiiio  has  travelled  to  roach  its  abnomial 
aituution,  and  the  probable  position  of  the  rent  in  th(»  capsule. 

i.  f.jinuion  m  u  much  lew  t>cientific  method  of  roduoiug  a  dis- 
location, and  should  in-ver  be  resorted  to  except  in  certain  forms  uf 
dislMation,  which  will  lx>  mentioned  hereafter,  till  manipulation  haa 
bncD  tried.  It  was  the  method  ulmot«t  always  employed  by  tho  older 
■•urg««ii»i  and  has  fur  its  object  tho  forcible  dragging  of  the  dis- 
placed rud  of  the  Imne  into  its  socket,  or  opposite  its  socket,  into 
whii'h  it  ii*  then  drawn  by  muscular  contraction.  In  many  forms 
of  dislocation  the  method  is  as  harmful  in  practice  as  it  is  wrong  in 
principle,  since  the  displooed  head,  oh  in  s>imc  forms  of  dislocation 
of  the  hip.  can  only  be  drawn  into  its  socket  in  this  forcible  inannor 
by  rupturing  the  resisting  ligaments  and  tendons.  In  cniployiiig 
exl4<ntuon.  traction  is  made  in  tho  long  axis  of  tho  limb  by  the 
BUrgeou,  either  witli  his  hands  or  by  means  of  a  jock-towel  necured 
by  a  clove  hitch  to  the  limb,  or  if  more  fori*  is  mjuired  by  multi- 
plying pulleys,  OuntciT-nx tension  is  in  the  Uieanwhile  made  ih 
the  opposite  direction  to  the  extending  forcf,  but  in  the  same 
^trmij^bt  iuie,  eithci  by  the  surgeoa  pressiug  with  his  heel  or  knw 


tXjmties  OF  JOINTa— DISLOCATIONS,  181 

on  the  port  above  the  dislocation,  or  by  fixing  the  part  with  a  jock' 
towel  or  Buitable  strap  to  a  hook  in  tho  flour  or  wall.  When  suffi- 
cient extoDsion  has  been  etnployi:-<l  to  draw  thu  hoad  of  the  bone 
opposite  iia  socket  tho  surgeon  should  endeavour  to  guide  it  into 
ita  place,  fieforo  the  introduction  ot  chlorofonn  this  was  usually 
efleoted  by  the  contraction  ot  tho  muscles  themselves  attor  the 
head  had  been  drawn  down  by  the  extending  force. 

In  old-standing  cases,  before  either  mitnipulation  or  oxtension  is 
employed,  the  adhesions,  which  offer  the  chief  obtttacleto  reduction, 
should  be  first  broken  down  by  cautiously  rotating  or  circumducting 
the  limb.  When  tho  rent  in  the  capsulu  ha^  united,  tho  old  socket 
been  filled  up,  and  a  new  joint  formed,  reduction  is  of  course  physi- 
cally impossible ;  but  even  then  the  breaking  down  of  the  adhesions 
may  greatly  improve  the  range  of  motion  and  consequent  useful- 
ness of  the  limb.  In  attempting  the  reduction  of  a  long-standing 
dislocation,  however,  groat  care  mui-t  be  cxerciMCd,  or  irrejiunible 
damage  may  be  done.  Rather  than  use  any  great  violence  it  is  in 
some  cases  better  at  onco  to  cut  down  ui>on  the  dislocation  and 
divide  any  bands  whith  may  be  found  prevontiug  reduction.  Not 
only  may  the  accidents  below  eniimenited  be  thus  avoided,  but 
reduction  may  be  safely  accompli  shod  at  later  periods  than  was 
formerly  possible,  and  with  antiseptic  treatment  of  tho  wound 
there  is  but  little  risk,  and  good  movement  ot  the  joint  may  be 
expected. 

Among  Ihe  aeriikxU  Ihd  hure  lUtfiidivl  viahiit  rffurU  at  rtdadiim 
may  be  mentioned: — 1.  Rupture  of  the  main  artery,  vein,  or  nerves. 
2.  Laceration  of  muscles  and  tendons.  3.  Tearing  open  tho  skin 
and  eoft  tissues,  thus  rendering  the  dislocation  comi>ound,  4. 
Fracture  of  the  bone.  a.  Inflammation  and  suppuration  of  the 
joint  and  surrounding  parts ;  and  It.  The  evulsion  of  the  limb. 

Iloio  hmg  after  a  •IhUn-aiinti  may  iin  nttempl  be  miidr  at  redurtion  t 
—Sir  Astlcy  Cooper  gave  the  tiino  at  between  throe  and  four  months ; 
but  since  the  intriiduction  of  chloroform  successful  cases  have  been 
reported  after  much  longer  periods.  In  an  old-standing  case  tho 
drcumstances  which  should  influence  us  tn  deciding  whether  an 
attempt  at  reduction  should  be  made,  are  the  age  of  the  patient, 
the  situation  ot  tho  dislocation,  the  presence  or  absence  of  pain,  and 
the  amount  ot  usefulness  ot  the  limb.  Hy  the  new  method  of  ojwn 
division  of  the  oilhesions  aljout  the  joint,  tho  time  at  which  a  dis- 
location enn  bo  reduced  is  considerably  extended.  This  method, 
however,  should  not  be  emj>loyod  unless  the  movements  of  tho  joint 
are  restricted  and  the  usefulness  ot  the  limb  in  cunsci^ucnco  is 

Tho  iiflfr-trrfitmi-id  consists  in  maintaining  the  jmrt  at  rest  by 
mutably  applied  strapping  and  bandages,  and  in  preventing  or 
nibduing  inflammation  by  cold,   evaporating  lottons,   &c.     The 
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port,  hovever,  ehould  not  be  kept  at  absolute  rest  longer  tban  is 
etifBcieot  for  the  torn  ligamenta  and  other  soft  tissues  to  heal,  leet 
lulheeiuDS  tonn  and  iiti0QOs»  of  the  jnint  eiiHuo.  Faj<»ive  moro- 
meiits.  therefore,  should  ho  c«utioiiiiily  begun  after  a  few  weeks; 
and  friction,  shampooing,  or  galvanism  subsequently  emplojed  to 
reiAore  the  tone  of  the  Wiist«d  musi'leH.  Whore  stiffness  has 
occurred  the  adhesions  should  bo  broken  down  undLT  an  antcethetic, 
provided  there  are  no  sigos  of  active  inllsmiimtiou  in  the  joint. 

Trealmml  •>/  cmnpound  '/»/./ni(iVm«.  — The  dislocation  should  be 
reduced,  the  parts  placed  at  perfect  rest,  and  the  case  treated 
as  a  wound  of  the  joint  (see  WuumU  o/JiHiit').  In  consequence  of 
the  extensive  laceration  of  the  ligaments  anil  other  soft  tissues 
reduction  is  usually  quite  ea«y.  When  a  compound  disliKMitioti  is 
combined  with  a  fracture  of  the  bone,  and  there  is  much  laceration 
of  the  soft  parts,  amputation  of  the  limb  Jii  the  lower  extremity, 
and  resection  of  the  joint  in  the  upper,  will  probably  be  retiuired. 

CoxoENITAL  DISLOCATIONS  are  those  that  occur  during  intra- 
uterine life,  and  generally  depend  upon  some  uialtoruiation  of  the 
srtii'ular  surfaces,  rather  than  upon  actual  diBidncemeut  of  an 
originnlly  normal  articulation.  They  are  all  very  rare,  with  the 
exception  of  the  so-called  "  congenital  dislocation  "  of  the  hip,  which 
requires  a  sepaiute  notice. 

COSOEKITAL  DI8L0C*TI0N  OF  THE  HIP. — In  this  deformity  the 
acetabulum  and  head  of  the  femur  arc  malformed,  the  head  of  the 
bone  resting  usually  on  the  ilium.  The  chief  signs  arc  n  waddling 
gait,  lordosis,  and  shortening  of  the  limb  if  the  diatocation  is  one- 
sided. On  Biamination  the  trochanter  is  found  to  be  prominent 
and  above  Nelaton's  line,  but  it  t-aa  lie  drawn  down  somewhat  on 
making  tniction  on  tlie  limb.  The  head  of  the  bono  can  usually 
be  felt  in  the  abnormal  jiosilion.  After  the  child  begins  to  walk 
thfi  uuHclcs  becoma  contnictfsl  and  the  head  forced  further  from 
the  nnetabulum  by  the  weightof  the  body. 

Trmdncftf.— Continuous  extension  in  the  horiirantal  position  with 
preMure  over  the  trochanter  has  been  attended  with  considenble 
(■uccflSM.  During  the  last  few  years  several  operulions  have  been 
pmctisoil  for  congenital  dislocation  of  Iho  hip  by  Lorenz.  Iloffa, 
Ogston,  and  others.  Briefly,  these  operations  consist  in  thodivision 
ol  controctnl  musclen  and  ligaments,  the  gouging  out  of  a  now 
untnbulum  in  tho  iliuin,  and  the  replut.-emcut  of  the  remains  of 
the  bf«ul  of  the  femur  in  tho  new  socket  thus  formed.  It  in  ques- 
tionable, howciiir,  if  the  results  obtained  arc  wortli  tho  risk.  In 
young  childn-u  the  remaino  of  the  heail  may  be  oft«in  replaced  in 
the  i-udimentnry  acTi-labulum  by  munipuUtion  {I'ati'i  mrthod).  or 
may  be  brought  hkm  that  cavity.  In  either  case  tho  limb  should 
than  be  Uxi-d  in  the  abilucted  pusiUon,  so  that  tho  proNure  of  the 
d  niAj-  deepen  the  old  ur  make  tor  itself  a  new  stKkut. 
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WoTJiTDS  OF  JOINTS. — ^A  joint  may  be  merely  pimctured,  or  it 
may  be  laid  freely  open.  The  wound  may  be  of  an  incised, 
lacerated,  or  contused  character,  and  complicated  by  extensive 
injury  of  the  surrounding  soft  tissues,  or  by  dislocation  or  fracture 
of  the  articular  ends  of  the  bones.  In  the  latter  case  the  wound 
may  be  further  complicated  by  the  protrusion  of  the  dislocated 
bones  or  the  ends  of  the  fragments. 

A  wound  of  a  large  joint  should  always  be  regarded  as  seriou£, 
as  owing  to  the  diiQculty  of  securing  an  efficient  drain,  and  of 
preventing  decomposition  of  the  extravasatod  blood  and  serous 
secretion  in  the  synovial  pouches,  septic  or  infective  inflammation 
is  very  liable  to  be  set  up,  and  rapidly  run  on  to  suppuration  and 
disorganization  of  the  joint.  The  peculiar  absorptive  power  of 
the  synovial  membrane,  moveover,  favours  the  entrance  of  the 
chemical  products  of  decomposition  into  the  system,  and  conse- 
quently enhances  the  risk  of  septic  poisoning,  to  which,  or  to  such 
infective  processes  as  septicemia  or  pytemia,  the  patient  may 
succumb.  Fuither,  should  ho  survive  these  earlier  dangers  of  blood- 
poisoning,  he  is  still  liable  to  fall  a  victim  to  hectic,  or  to  exhaustion 
or  lartlaceous  disease  conseciuent  upon  the' prolonged  drain  on  the 
system  attending  the  suppuration  in  the  sjmoviai  membrane,  the 
articular  ends  of  the  bones,  and  the  surrounding  soft  parts. 

Medium -sized  wounds  are  the  most  dangerous,  as  such  cannot 
always  be  rendered  aseptic  nor  drainage  be  effectually  secured. 
Punctured  wounds,  when  made  with  a  clean  instrument,  and  in  an 
oblique  direction,  may  heal  under  appropriate  treatment  without 
any  inflammatory  or  other  trouble.  Should  septic  or  infective 
germs,  however,  gain  admission  at  the  time  of  puncture,  or  sub- 
sequently through  neglect  of  the  wound,  or  should  the  joint  not  be 
kept  properly  at  rest,  a  punctured  wound  may  be  followed  by  the 
most  intense  inflammation  of  the  synovial  membrane,  a:id  total 
disorganization  of  the  joint  with  its  attendant  dangers  of  blood- 
poisoning.  Extensive  and  lacerated  wounds  of  joints,  when  not 
suf^ciently  severe  to  call  for  amputation  or  excision,  are  not 
necessarily  a  source  of  extreme  anxiety,  as  they  usually  permit  of 
effectual  cleansing  and  drainage,  and  under  the  use  of  antiseptics 
may  heal  up  by  granulations  without  giving  rise  to  any  serious 
constitutional  disturbance.  In  such  cases,  however,  bony  anky- 
losis will  generally  ensue,  though  in  some  instances  the  cartilages 
may  escape  destruction,  and  a  fairly  movable  and  useful  joint  may 
be  obtained. 

Signs. — When  the  joint  is  laid  freely  open  the  nature  of  the 
injury  is  obvious,  and  any  displacement  or  splintering  of  the  bones 
can  be  seen  or  ascertained  by  examination  with  the  finger.  When 
the  wound  is  of  a  punctured  character  and  the  incision  in  the  skin 
is  some  distance    from  the  joint  the  signs  are  not  always  so 
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apparent,     In  such  coses  an  acoount  of  the  depth  to  which  t 

iuBtnimeiit  penetrated,  and  of  the  direction  iii  which  it  appeared  to 
run,  will  help  us  to  determine  whether  the  synovial  niouibranc  has 
been  entered.  The  eeeapo  of  a  Rlairy  fluid  like  the  white  of  Bgg 
— the  synovial  seoretion— will  make  the  diagnosis  certain.  If  in 
doubt  the  case  should  be  treated  as  if  the  joint  had  been  ogiened, 
but  on  no  account  should  the  wound  be  probed  for  the  purpiHto  uf 
settling  the  point,  since  septic  matter  might  be  introduce*!  from 
without,  and  a  wound  that  did  not  in  the  first  instance  peoetmt« 
the  cavity  might  be  made  to  do  so.  Should  inflaniraalion  ensue 
the  signs  will  be  the  same  as  those  of  acute  arthritis  (see  Dittat* 

</  Juintt). 

The  Irmtment  will  depend  on  the  size  and  character  of  the  wound, 
the  joint  affected,  the  nature  of  the  complications,  and  the  ago  and 
constitution  of  the  patient-  The  chief  indications  are  to  prevent 
inflamuiatioQ  and  its  attendant  consequences,  or  if  the  injury  is 
of  a  veiy  severe  character,  to  endeavour  to  save  the  patient's  life 
by  the  sacrilice  of  his  limb.  Thus,  it  the  wound  is  small  and 
uncomplicated,  an  attempt  should  be  made  to  convert  it  int«  ft 
suboutiineous  wound  by  sealing  it  with  iodoformized  collodion,  or 
better,  by  ploctug  over  it  an  antiseptic  dressing,  after  having  Hrst 
thoroughly  cleansed  the  skin  and  rendered  it  aseptic.  One  or  more 
fine  Hilfcwonn-gut  euturaj  may  firxt  le  inserted  if  the  wound  is 
too  largo  to  bo  closed  in  this  way.  The  limb  should  be  then  placed 
on  a  splint  at  perfect  rest,  and  cold  applied  by  means  of  an  ice-bag 
or  by  Leiter's  tubes.  Should  infiammation  follow,  half-a-do»en 
leeches  should  be  placed  over  the  joint,  and  warm  apphcations 
substituted  for  the  cold ;  whilst,  should  the  local  and  oonstitutional 
disturbance  incrooso  and  the  joint  become  distended,  aspiration 
should  be  practisiHl  to  relieve  tension,  opium  given  to  soothe  the 
pain,  and  the  treatment  persevered  in.  If,  however,  ims  is  with- 
drawn by  the  aspirator,  the  joint  should  be  laid  freely  open, 
drained,  drcmed  antiseptically.  and  phiced  in  the  position  in  which, 
should  ankylosis  ensue,  it  will  subsequently  ho  of  most  use  If, 
notwithstanding  free  incisions,  the  ^uppuratian  goes  on,  continuous 
irrigation  with  some  weak  antiseptic  fluid  may  bo  tried,  or  the 
whole  limb  kept  contiimuiisly  in  a  hot  bath,  tho  patient,  if  neces- 
sary, as  ID  the  case  of  the  knee,  being  hiniwlf  inmieraed.  Should 
rigns  of  sapnnnia  or  exhaustion  from  hectic  set  in,  amputation 
must  he  performed. 

LATg^ir  wounds  of  joints,  eppocially  when  hicerat<*d,  should  be 
thoroughly  ch-ansed  with  antiseptic  lotions,  well  drained,  and 
dressed  nntiseitticnlly.  A  counter-opening  at  u  de[H<ndent  sjtot 
may  ui  Borai-  cosps  Iw  ailvantageoiu'ly  mode,  as  for  instance  in  the 
popliteal  Rpa(>«  in  wounds  of  the  knee,  and  a  tube  possn]  through 
ihojoiot.     IVhere  there  is  extensive  loc^vtion  of  tho  soft  [larts  and 


tXJVBlES  OF  MV8CLES  AXD  TEXDOXS.  185 

much  oomminutioii  of  the  bones.  tfXich.  as  may  bo  produced  by  a 
bullet,  where  there  is  a  probability  of  the  intnjduction  of  septic 
material  as  on  pieces  of  clothin«r.  or  where  there  are  other  cr)mi>Ii- 
cations  of  such  a  nature  as  to  render  it  doubtful  whether  a  useful 
limb  can  be  obtained,  the  questi<»n  of  aniput^ition  or  excision  must 
be  raised.  In  deciding  on  the  iiroprioty  of  an  ojK?ration  the  surgeon 
will  be  influenced  by  the  situation  of  the  joint,  whether  it  is  septic 
or  not,  and  the  prr>bable  jK)wer  of  the  jmtient.  either  on  account  of 
his  age  or  the  general  state  of  liis  constitution,  to  stand  the  acute 
inflammation  and  prolongf-Hi  su])puration  which  must  almost  nei^es- 
sarily  ensue  if  the  limb  is  not  remove<l.  Briefly  it  may  be  said, 
that  an  injury  which  in  the  elbow  might  be  treated  in  the  ordinarj' 
way  or  by  excision  of  the  joint,  would  in  the  knf»e  probably  call 
for  amputation;  that  a  wound  of  the  wrist  is  generally  more 
serious  than  one  of  the  ankle ;  and  that  the  sacrifice  of  the  limb 
is  required  for  a  much  less  severe  wound  of  the  knee  than  of  the 
ankle. 


INJURIES  OF   MUSCLES   AND   TENDONS. 

Contusions  of  muscles  are  very  common  as  the  result  of  falls, 
blows,  kicks,  or  other  violence.  They  may  vary  fi*om  a  slight 
bruising  with  or  -without  tearing  of  the  muscle-fibres  and  blood- 
oztravasation  to  complete  pulping  of  the  muscles.  Signs, — In  the 
slighter  cases  there  is  dull  aching  j)ain  increiised  on  movement, 
ill-defined  and  deep-seated  swelling,  and  later,  ecchymosis  as  the 
blood  makes  its  way  to  the  surface.  Some  stiffness  or  loss  of  power 
from  partial  atrojihy  frequently  follows,  and  occasionalty  inflam- 
mation and  abscess,  Severe  cases  are  frequently  asswiat'eJI  with 
other  injuries  of  the  i>art,  as  fi-acture  of  a  lx)ne,  laceraticm  of  a 
large  blood-vessel.  &c.  The  treatment  consists  in  keeping  the  ]>art 
at  rest  with  the  musch.'  as  much  as  ix>ssible  relaxed,  and  in 
preventing  inflammation  by  cold,  lead  and  o])ium  lotions  and  the 
like.  Shampooing,  massage,  and  galvanism  may  subsequently  be 
necessary  to  restore  any  loss  of  }>ower  that  may  ensue. 

Wounds  of  muscles  may  bo  incised,  laccmted,  punctui*ed,  or 
contused.  Wlien  the  wound  is  made  transversely,  the  divided  ends, 
which  gape  widely,  must  be  aj)proximated  by  placing  the  limb  in 
such  a  position  as  will  relax  the  muscle,  and  then  unitfnl  by  aseptic 
sutures.  When  the  wound  is  deep  or  ]»arallel  to  the  fibres  a 
drainage-tube  may  be  insei-ted  to  j)n»vent  the  retention  of  the  dis- 
charge by  the  bulging  of  the  muscle.  Union  takes  place  by  fibrous 
tissue. 

Rupture  of  muscle  mav  occui-  from  a  sudden  and  vi«)lent 
spasmodic  action,  or  during  vomiting,  tetaniLs,  or  delirimn.  As 
examjdes  may  be  mentioned  rupture  of  the  stenio-mastoid_of  the 
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child  in  a  diiBcult  labour,  the  rectus  abdominis  in  partnritioD,  the 
bicep«  in  raieiD);  weights,  the  eupmatoxioSijDU  and  Ko^ti^cnemius 
in  luwu  tennis,  the  quadriceps  extensor  at  tootball,  nniTthe  ndfluctora 
of  the  thifch  io  riding,  A  senBation  of  tearini;  is  oft«D  fell  at  the 
mouiont  of  rupture,  followed  by  pain  and,  it  the  niplure  is  com- 
plete, by  loss  of  function.  The  rupture  is  indicated  by  a  pap. 
abova  and  balow  vhich  is  felt  a  swelling  formed  by  the  ends  of 
the  retracted  niUHcle ;  or  blood  ie  eitrarasatod  between  the  ruptured 
ends,  oceaaionin);  a  hoeniatouia.  Kupture  of  the  stcrno- mastoid  in 
Uifanoy  is  said  to  be  followed  by  contraction  of  the  muscle  and 
coDuequoDt  wry-neck.  The  IraUmtnt  consieta  in  appruxiinating 
the  divided  ends  aa  much  aa  possible  by  position  and  by  suitable 
bandages  and  splints,  and  in  ap])lying  ice  and  cvniioruting  lotions 
to  conti'ol  the  blood  extravasation  and  to  prevent  inflamniatiuii. 
If  a  blood  tumour  forma  it  should  not  be  opened,  unloss 
Huppumtion  occurs. 

WoL'XDS  OF  TENDONB  may  be  divided  into  the  subcutaneous  and 
tiie  open.  The  former  are  discussed  under  Ttnolomy.  When  a 
tendon  is  divided  in  an  open  wound  its  cut  ends  should  be  apjiroxi- 
niated  by  placing  the  parte  on  a  splint  in  such  a  position  that  the 
muscle  is  aa  much  as  possible  relaxed,  and  the  divided  ends  then 
united  by  aseptic  sutures.  In  long-standing  cases  an  attempt  may 
also  be  made  to  unite  the  cut  tendon  if  the  jiatient's  general  state 
of  health  ie  favourable  and  there  in  no  evidence  of  extensive 
deatruction  of  the  tendon  or  of  its  adhesion  to  the  neighlrauring 
■tractures.  When  the  ends  of  the  divided  tendon  are  found  to 
have  retracted  and  to  be  so  far  apart  that  they  cannot  be  made  to 
uieet,  one  end  Tnay  be  sjdit  longitudinally,  but  not  quite  to  the 
divided  end,  tum*^  down  and  united  to  the  othor  end  by  suture. 
In  si)me  cases  when*  the  dividi'd  ends  will  not  meet  they  may  be 
united  by  a  leuth  of  cjitgut.  In  other  casoa,  as  in  the  tendons  of 
thii  lingers,  the  distal  end  may  be  united  laterally  to  a  neighbouring 
t«ndun. 

Dislocation  of  a  TSifDON  from  its  sheath  or  groove  without 
faaoture  or  other  injury  occasionally  occurs  from  a  sudden  twist 
or  strain.  It  is  indicated  by  pain  and  partial  or  complote  Iom  of 
function  of  the  nlTeoted  muiw-le.  ji welling  and  ecohyniOBis;  wHH 
on  examination  the  displaced  tendon  may  sometimes  be  felt  in  its 
abnormal  Mtuation.  or  may  be  inxiti  or  folt.  as  in  the  oaae  of  the 
pi'runeus  longus.  to  suddenly  leave  its  gitxive  imd  protrude  in  front 
of  the  mnlloolus  during  certain  movements  of  the  foot.  The  injury 
is  most  common  about  the  ankle,  and  in  the  f-irearm.  back,  and 
ne>k.  The  traitmrtit  consiwirin  replacing  the  tt-ndmi  by  manipu- 
Utiun,  hmiking  down  any  adhetnons  that  may  have  formed,  and 
retaining  it  in  pUce  (which  is  often  difficult)  by  a  suitably  applied 
pad  Mail  bandage,  or  in  the  caiie  of  ankle  or  wrist  by  a  pladter-of- 
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TanB  bandage,  and  subsequently  by  a  leather  support.  In  an 
obstinate  case  in  which  all  mechanical  measures  had  failed  I  suc- 
ceeded in  making  a  new  sheath  for  the  tendon  by  dissecting  up  a 
flap  of  periosteum  from  the  fibula  and  sowing  it  over  the  tendon  to 
the  soft  tissue  at  the  back  of  its  groove  on  the  malleolus. 

EUPTUBE  OP  A  TENDON  may  occur  as  the  result  of  external 
violence  or  during  some  sudden  and  involuntary  muscular  action, 
and  is  very  common  in  the  plantaris  and  ten  do  Achillis,  and  some- 
what less  so  in  the  biceps  (see  Injuries  of  the  Upper  and  Lower 
Extremity).  The  tendon,  except  when  the  ends  become  widely 
separated,  as  generally  happens  in  the  case  of  rupture  of  the  long 
tendon  of  the  biceps,  usually  unites  readily  on  the  ends  being 
approximated  and  kept  at  rest  in  that  position. 

Evulsion  or  tearing  out  of  a  tendon  with  a  part  of  its 
muscle  occasionally  occurs,  as  the  result  of  catching  the  finger  or 
thumb  in  a  machine,  on  a  hook,  &c.  l^art  or  the  whole  of  a  digit 
is  usually  torn  off,  bringing  away  with  it  the  ^oxor  tendonJlBIs 
being  more  firmly  attached  to  the  bone  than  the  extensor.  In 
consequence  of  the  tendon-sheath  being  thus  left  opon  suppuration 
is  liable  to  extend  along  it  into  the  forearm.  Free  drainage  of  the 
wound  and  antiseptic  dressings  are  then  imperative. 

INJURIES  OF  arteries. 

Contusion  or  bruising  of  an  artery  without  laceration  or  other 
injury  of  its  coats  is  of  occasional  occurrence,  and  is  said  to  be 
followed  by  contraction  and  permanent  diminution  in  the  size  of  the 
vessel,  and  even  by  gangi*ene  of  the  limb.  Little  that  is  definite, 
however,  is  known  of  tlus  injury. 

Rupture  or  Subcutaneous  laceration  of  an  artery  may  occur 
as  the  result  of  any  severe  violence,  but  is  perhaps  most  often  due 
to  the  passage  of  a  wheel  over  a  limb,  incautious  attempts  to  reduce  an 
old  dislocation  of  the  shoulder,  and  excessive  violence  in  breaking 
down  adhesions  in  stiff  joints. 

1.  The  rupture  may  be  partial y  i.e.,  the  internal  and  middle  coats 
only  may  be  torn.  In  such  a  case  the  external  coat  may  subse- 
quently yield  to  the  pressure  of  the  blood,  thus  laying  the  foundation 
of  an  aneurysm  :  or  the  internal  and  middle  coats  may  be  folded 
inwards  into  the  interior  of  the  vessel,  obliterating  its  calibre,  and 
in  this  way  may  cause,  especially  if  the  vein  is  also  injiu-ed, 
gangrene  of  the  limb  (Fig.  57). 

2.  The  rupture  may  be  complete,  I'.f  .,all  the  coats  may  be  torn  across. 
Here  in  a  similar  manner  the  arter>''  may  become  occluded  without 
any  hroraorrhage ;  or  blood,  often  in  enormous  quantities,  may  be 
poured  out  into  the  tissues  of  the  limb.  In  either  case  gangrene 
may  ensue,  especially  if  the  vein  is  also  ruptured  and  the  injury 


liiijbably,    tlii>ii; 
on  sue,      Shoulil 
occludefi,  blood 
will  escape  into 
riee  to  u,  rapidly  i 
in  wbicb  no  pu 
tected,  although 
times  be  hoard  ; 
ci>ld,  and  livid,  an 
piil'c,  aa  a  nile, 
felt   in   the   arler 
the  extravasation 
stitutional  symjito, 
will  also   bo   presi 
gangrene,  if  the  r 
in   the   lower    lim 
soon  supervene,  t 
the  main  arterial  a 
the  collateral  flow 
are  also  impeded  by  the  preeaiire  of  the  eKtravai 
collateral  art«riea  and  voins.     On  the  other  ' 
blood,  as  occasionally  happens  in  the  upiier  limb, 
the  swelling  will  slowly  assume  the  character 
aneurysm. 
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or  at  the  seat  of  rupture.  In  the  case  of  the  axillary,  however, 
where  the  collatoral  circulation  is  niucli  more  fit50,  tho  ruptured 
artery  maj'  be  cut  down  uiK)n  and  secured  nlwvo  and  below  the 
bleeding  spot. 

Wounds  of  arteries  may  be  divided  into  the  iH?netniting  and 
the  non-penetrating. 

1.  The  noH'itenetrutiiuj  are  those  in  which  either  the  outer  only, 
or  the  outer  and  middle  coats,  arc  notched  or  torn.  Here  the  wound 
may  heal,  or  the  uninjured  coat  or  coats  may  ulcerate,  or  give 
way,  and  haemorrhage  ensue,  or  may  gradually  yield,  as  may  also 
the  cicatrix  left  on  the  healing  of  the  wound,  to  the  pressure  of 
the  blood,  and  lead  to  the  fonnation  of  an  anoiu-ysm. 

2.  The  penetratinff  are  those  in  wliich  the  interior  of  the  artery 
is  laid  open.  In  this  case  much  will  doi>end  ujion  the  size  of  the 
artery,  and  whether  it  is  comjUetely  or  only  partially  cut  across, 
and  upon  the  direction  and  size  of  the  woimd. 

(a)  Wounds  of  Uinje  arteries,  as  the  aoi-ta  or  pulmonary  arterj', 
whatever  their  nature,  are  usually  innnediatelv  fatal. 

(b)  Wounds  of  arteries  of  the  second  and  third  d<yree,  as  the 
femoral  and  bnichial.  If  the  aitery  is  compJetehj  divideti,  and  the 
edges  of  the  wound  ai-e  cleanly  cut,  repeated  hiemorrhages  rapidly 
terminating  in  death  will  generally  ensue  ;  Imt  if  the  edges  are 
uneven  and  i-agged,  as  in  the  avulsion  of  a  limb  by  machineiy  or 
by  a  cannon  ball,  the  external  coat  becomes  twiste<l  up,  and  the 
middle  and  internal  coats  retract  and  contract,  a  clot  forms  within 
the  vessel,  and  no  hiiemorrhago  occurs.  If  the  arteiy  is  partially 
divided  and  the  woimd  is  made  transversely  to  the  long  axis  of  the 
vessel,  the  longitudinal  tension  of  the  elastic  coat  causes  the  wound 
to  assume  a  diamond  sha^'C,  and  severe  hoemoiThage  will  ensue; 
but  if  the  woiuid  is  made  parallel  to  the  long  axis  of  the  vessel, 
and  is  small  (a  mere  puncture)  it  may  heal  by  adhesive  inflamma- 
tion. In  the  latter  instance  the  cicatiix  may  remain  i)ermanent,  or 
it  may  subsequently  yield,  producing  a  traumatic  aneurj'sm. 

(c)  Wov7id8  of  medium-sized  arteries,  as  the  radial  and  tibials, 
are  attended,  when  the  vessel  is  cnmpletely  and  evenly  divided,  by 
sharp  ha^moiThage,  followed  by  syncope*,  and  temporary  arrest 
from  the  fonnation  of  a  clot.  The  ai-teiy  may  then  become  i)er- 
manently  occluded  ;  usually,  however*,  as  the  heart's  power  is 
rest^>red  the  clot  is  washed  away  and  hiemorrhage  recurs.  In  this 
way  haanorrhages,  alternating  with  temporar}'  arrests,  continue 
until  death  ensues  from  exhaustion.  When  the  edges  of  the 
wound  are  uneven^  or  the  artery  is  (mly  jxiriially  divided,  tlie 
effects  are  similar  in  eac^h  case  to  those  described  above  in  arteries 
of  larger  size. 

(d)  Wounds  of  small  arteries, — If  the  artery  is  completely  divided 
it  will  usually  become  occluded  in  the  way  dosci  ibed  under  Nature's 
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Mothod  of  arresting  IlietnorTliage  (p.  1 14) ;  but  if  only  jiartiallg 
ilividi^  such  oocluaioa  does  not,  as  u  rule,  tako  place,  and  repeated 
hiemorrhagM  loUow.  Complete  diriwon  will  then  often  suffice  t« 
cause  itA  ocdusioa,  a  plan  which  van  frequently  resurted  to  when 
bleeding  frmu  the  temporal  wHs  practised. 

Whnn  the  wiiund  thrnu^h  the  soft  Unsues  leading  to  a  wounded 
artery  is  small  or  uf  a  punctured  character  the  superficial  part  uf 
the  wound  may  close,  whilst  the  blood  coiitiiiuea  to  1)0  extravosated 
from  the  wounded  vessel  into  the  deeper  part,  where  it  may  become 
encysted  from  the  condensation  of  the  soft  tiiMUCS  around  {cirr.um- 
HYtlird  Iraumalic  aururyam). 

TkEATMKKT  OF  woUMBED  ARTERIKs, — 1.  When  an  artery  is  seen 
spouting  in  an  open  wound  u  ligutui'e  should  at  once  be  applied  to 
the  bleeding  end.  Other  methods  of  securing  the  vessel,  lut  torsion 
or  acupressure,  may  of  eourse  be  used  jf  preferred ;  but  as  the 
ligature  is  almost  invariably  used  ut  niy  own  School,  I  shall,  to 
prevent  repetition  of  what  has  been  already  said  under  Arrest  of 
Hinniorrhnge  (p.  ItC),  speuk  of  ligature  only  in  the  context. 

2.  Wbec  the  end  of  a  large  artery  is  seen  pulsating,  but  not 
bleeding  in  consequence  of  it  having  been  torn  across,  I  should, 
myself,  apply  a  ligature  to  it  aa  a  precaution,  though  by  some  this 
would  not  bo  uonsiderud  necessary. 

3.  Wheu  an  artery  is  cxjiosod  for  souio  distance  in  its  continuity 
two  ligatures  had  better,  as  a  rule,  be  applied  and  the  art«ry  divided 
between  tbem,  especially  if  it  be  notched  or  bruiseil. 

-1.  When  an  artery  has  ceased  to  bleed,  oven  though  the  lueiiior- 
rhuge  may  have  been  sharp,  the  wound  should  on  no  account  be 
enlarged  for  the  purpose  of  tying  the  bleeding  vessel,  unless  it  can 
I>e  seen  or  felt ;  since  not  only  may  it  not  bleed  again,  but  as  the 
bleeding  has  ceaa<d  it  may  also  be  difflcult  or  imlxjssible  to  find  it. 
In  such  a  case,  however,  eapeciolly  if  the  patient  is  much  collapsed, 
he  should  l>e  watched  for  tUo  first  sign  of  any  return  of  the  hietnot^ 
rhage.  firm  pressure  in  the  meantime  being  Hpplied  over  the 
wound,  and  whore  practicable  over  the  course  of  the  main  artery 
above  and  below.  The  whole  limb,  moreover,  should  be  carefully 
bandaged  from  below  upwards. 

5.  When  the  ha-niorrhuge  is  mcderate  and  clearly  arterial,  the 
external  wound  small,  and  the  art«ry  not  seen.  ])reesiire  should  be 
applied  in  the  way  mentiooed  above,  uud  will  probably  suffice, 

b.  When  the  bkixling  is  severe  and  evidently  artrrial.  and  the 
external  wound  is  still  ojien,  whether  the  wound  be  deep,  T«c«at, 
iulluiued.  or  sloughing,  the  well-established  rule— tu  which,  how- 
BVnr,  there  ore  of  courte  oxcejrtionft — is  (ii  rut  <lmru  upon  the  bltnlioj/ 
point  ami  nyjil^  u  HtjHlare  tit  mrh  mil  o/  tkt  arUry  if  dieidrdt  or 
aboitand  Muw  llir.  uvmiui  if  thr  iirlrry  it  /mnrlurrd  or  vnti/  partialty 
ev/  dvr»w.      To  do  thia  it  is  generally  sufficient  to  oulargo  the 
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e  aide  of 


wound  in  tiie  soft  tiBaues ;  but  where  the  wound  is 
the  limb  and  the  bleeding  apparently  comes  from  an  artery  on  the 
other,  a  probe  should  be  paitscd  through  the  wound,  its  projectiD^ 
point  cut  down  upon,  and  the  bleoding  art«rj'  sought  through  this 
inciaion  and  tied  as  above.  The  object  of  this  procedure  is  to 
prevent  the  iicceeidtj  of  making  a  very  large  wound. 

The  raitou»  for  tyiag  an  nrlery  <it  the  pliice  where  it  it  uiiuniM 
are : — 1.  It  is  often  imposeible  to  deter- 
mine, without  cutting  down  u]ion  it,  what 
artery  ie  bleeding,  and  should  the  altema- 
tivoptau  of  securing  the  main  aitery  higher 
up  be  adopted,  the  wrong  artery  after  all 
may  be  tied  and  the  bleo<ling  continue. 
Thus,  for  example,  in  a  supposed  wound  of 
the  femoral  it  might  be  the  profunda,  or 
even  a  small  muscular  branch,  that  was 
bleeding.  2.  Even  supposing  the  main 
trunk  were  the  one  wounded,  the  blood 
might  still  be  carried  by  the  collateral 
vessels  into  the  artery  beyond  the  liga- 
ture either  above  or  below  the  wound  in 
the  vessel,  and  bleeding  recur  from  either 
the  proximal  or  distal  end  (Fig.  oH). 
3.  Should,  moreover,  ligature  of  the  main 
artery  higher  up  thus  fail  to  arrest  the 
htemorrhage,  not  only  will  the  patient  be 
further  reduced  by  loss  of  blood,  but  the 
eubeequent  ligature,  which  will  then  pro- 
bably in  the  end  have  to  be  applied  to 
the  bleeding  art«ry  in  the  wound,  may 
through  the  extra  interference  with  the 
collateral  vessels  induce  gangrene  of  the 
limb.  4.  Tying  the  main  artery  above  is 
in  itself  in  some  coses  a  more  dangerous 
and  difticult  procedure  than  cnlafging  the 

2'he  reason  for  applying  a  ligature  to  both 
end*  of  the  ivaiel  if  il  i*  dii'i'led,  or  ahnit 

and  below  the  utiuiid  if  it  it  meretg  ]>unrtiired  or  only  partially  cut 
acroat,  is  that  ligature  of  tho  proximal  end  only  may  be  insufficient 
to  arrest  the  hrcmorrhage.  since  the  blood,  as  seen  in  Fig.  5tt,  may 
be  carried  round  by  tho  collateral  channels  into  tho  art«ry  below 
the  wound  and  may  thence  escape  by  the  open  distal  end. 

Quite  recently  several  successful  coses  have  been  reported  in 
which  a  wound  in  an  artery  has  been  sutured,  the  stitehes  being  so 
paMod  tui  to  bring  the  endothelial  eurfaoea  into  oontaot.    Save  ii^ 
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tho  curotids.      Mdieovci',  it  hkiv  at  tiiiK's  b 
tliaii  to  search  tor  the  Mccdintr  xcssel.  as  t( 
tht'  ])Osteri()r  tibial  artery  in  the  uj»per  thin 
the  injury  is  ('oniplicated  by  fractui*o.     Agf 
found  impracticable  to  ligature  the  ai-tery  at 
also  impossible  to  tie  or  even  compress  the  : 
heart,  as  for  instance  in  wounds  of  the  subcla 
Here  nil  that  can  probably  be  done  is  to  tr 
applied  to  the  woimd. 

Whilst  cutting  down  upon  a  bleeding  artei 
be  restrained  by  the  use  of  an  Esmarch's  bai 
niquet  or  the  fingers  applied  to  the  main  arte 
and  in  the  case  of  a  wound  of  the  external  ilia( 
lever  passed  up  the  rectum  and  made  to  compn 
Where  it  is  impracticable  to  control  the  blec 
ways  the  wound,  if  necessary,  should  be  suf 
admit  one  or  two  fingers,  and  the  bleeding 
recognized  by  the  escape  of  warm  blood,  shoul< 
by  the  finger,  the  wound  further  enlarged,  an 
with  the  aid  of  an  assistant  before  the  finger  : 
bleeding  spot 

Should  gangrene  ensue  after  ligature,  and  sj 
tation  must  be  performed  at  the  seat  of  ligatur 
only  one  or  two  fingers  or  toes,  or  spi'eads  sIoth 
cation  should  be  waited  for  before  amputating. 

Traumatic  aneurysm. — Two  forms  are  d( 
and  the  circiunscribed. 

The  diffuse  is  nm/.^-*-  " 
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or  torn  in  reducing-  a  djislocntiuii,  and  blood  in  either  chmi  be  ex- 

travajMted  into  tho  ti8KUe«.     4.  An  iirtcry  iniiy  bo  wounilod  but  not 

ponetratod.  and  the  iimnjurudtuatorcoittH  iniiyyirld  tu  tho  ])ivsH\ire 

of  tho  bloiMl,     In  aU  of  thoso  cohch  tho  Mift  tii^suoK  iivunnd  bcconio 

condensed  and  fumi  the  xac  ut  tho  anoiirj'tim.    'Whei'o  tho  aneurysm 

is  produced  by  tho  yiohling  of  any  portion  of  the  artcnHl  coat  this 

ut  fiTHt  will  fomi  tho  NIC,  but  Kooimr  or  later  it  will  pve  wiLy,  und 

the  xac  will  then  be  formed  by  thi;  tondcn nation  of  tho  Hoft  tissues 

around,  tu  when  the  blood  eticapii)  dii-cctly  into  the  tirwucs.     Tho 

couDie.  torminaticin.  mid  sif^iH 

of    a    circiiinacribed    traumatic 

ancurj-Bin  are  eiiiiilur  tu  thoKO  of 

a  HpontanooiiH  iincurysin.    The 

treatmnil,  howi'vur.  inuHinuoh  on 

the   nrtory    in    tho   noiv'hbi>nr- 

hood  of  the  au:  will  priibiilily  bi' 

healthy,  dilforM  trwn  the  triiat- 

meiitof  a  Hpontanouiu  ancuryHiii 

in  that  tho  artery  may  be  tied 

immediately  alwvo  tho  sac,  cir 

thi*  Hac  i[iay  lie  liiiil  ojH'n  und 

tho  voflKol  tied  alMVp  and  below. 

Bocontty  tniuinatic   aneuiystJiH 

lutTe  been  trGtitc<l  by  estiqwtion. 

The  wc  i»  cut  down  u|iou,  tho 

artery  on  the  proximal  niilo  tied 

in   two  plaooH  and  dividiil,  tho 

artery  on  the  dintal  wide  tteeurod.     I  have  during  the  lust  tc-w  yen 


diiwsectt'd   up  intact,  and  the 


truatfd  three  ( 
intention. 

Ahterio-venous  . 
tipon  an  abnonniil  coi 
arc  two  kinds :  iu  on 
vein  is  din^-t  ( Fig.  . 


thii*  way.    Tlic  wounds  heulud  by  the  tirwt 

N'EVitYsu  in  a  pulHnting  tninoiir  dopt.'nding 
inmiiivation  of  un  artory  with  a  voin.  There 
the  cumin  unicatiou  Iwtwocn  the  artery  und 
d  tho  arterial  blood  id  forced  into  thi* 


u'h  beat  of  tlic  heart,  muring  itH  walln  to  bo  (lihited  into 
a  fusiform  or  sue-like  MWi'liint;  {mieiirysiiuit  wirir) ;  in  the  iithuT 
(Fip.  5S.  b),  tho  bloiHl  fir.st  jummi'h  into  a  umall  auoiirysni  fonnod  by 
condenHation  of  the  ttSMuea  Iwtwoon  tho  artiTy  and  vein  and  tlience 
into  tho  vein,  tho  dilatation  of  the  voin  Ixsiu);  consetjiiently  1i«b 
than  in  the  jirci'iHliii;;  variety  {nirionr  ((nciiryKiii),  lloth  toniiH  may 
occur  s)Nintan<K)iiit|y,  but  aro  UHUally  the  rewult  of  wmie  injiuy, 
as  a  stHb,  woundin;*  the  wiilla  of  both  vcssebi.  Tho  lenion  was  of 
cuinmon  occurrcnco  at  the  bend  of  the  elbow  when  veni'Si.'ttion  wan 
in  voKiif.  tho  lancet  iMii«<itit;  thron^h  the  median  busitic  veui  and 
t)ici]utiil  fascia  infa)  tho  subjacent  brachial  artery.  Hiyni. — An 
auuurysuial  varix  gives  ribv  to  a  pulgutiiig  tumour  in  which  a. 


•««»«.«.  w  IW  .di 

mad  the  Un-I  MMllKr 


b«  nrt  down  nptn  and  l«rd  akif •  nd  hbw  Ae  «imibiL     L'nlfSH 


Man*  fe  plMBduN  tlMvonndm  ha  w>IL  or.  if  tk>  vtwad  u  Uw 
tup  W>  •dmit  of  dtw  bcf^F  4a«e.  tki  whofe  i«m  M17  tw  tied  alnv* 


^^M  nl  tfaH  Ititid  I  MWMrfBllr  tM  both  tba  Inonl  >tt«*7  BBd 

^^H  tiriCKiEt  ur  rzixs. 

^^HPnTtritll  It  mbctiUnentis  LuTTBttun  uf  ■mnnnwaiMlljoeran 
^^Si  «■«■  nmiUr  ti>  Uum  prwionn^  nipUirp  f>f  ui  artery— «tt 
■ArMiint.  itKitnnfT,  with  vhicii  it  w  (miumlly  aMenri>t»L  VTfafin 
IIm  vifin  in  lA  lurfrr  «»<  much  UixmI  riiiiy  \k  rttxwtaaaXri  into  tlu- 
Uanirv,  aiij  may  jiriBlucc  (fBUffn-np  \n-  {invs-ure  im  tin-  VHM-k 
Rarryiliir  <iti  tlio  chIIoI'Tii]  rirciilBtiim.  lhuu);h  xuch  n  nsult  is  much 
Ikh  nimifi'iii  thill)  iifU'r  nilitunt  uf  nn  artfry.  The  bluoj,  irxnipt 
«li«n  lh<i  I'ntniviiHitiriii  i*  Urtp*.  is  luuiUly  uliMn-hnt,  but  luftjr 
Immk  il"*ii  Hiiil  ■•ii|i{riimLioii  diiMi''. 

WoiiNI'H,     l-iiiK'tui'"!  iui<l  \M-i«i\  wotiixia  «hi<i>  HiiiulUml  iNUiOlel 

l<>  Uw  l»iiK<i«i<<>f  fvoii  larK»  *i-iiiH  rtwlily  huiil  Ity  odhueivoinfUu- 

iiHliiin  wilhiiiit  n))lit«raticiii  nt  the  lumon  of  lUo  t«»«I.     At  tunes, 

^  luiwi't'i'r,  It  I'liit  iiiny  (onii  iti  Um  wouuil,  and  HUorrMiivc  la;roni  b» 

■^mmiIhI  iii->ii  it  until  iiltmiuU'ly  tlio  vt^ii  im  ■•ccludt'd.     VVhtm  u 

^Plwi  lAiirinjiliHcly  I'Ul  lu-rtNaikn  ill  MnjiUtatiiiiiB.  it  Uauiilly  (.-ullujiiwa 
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88  far  an  the  next  pair  of  valves,  a  clot  forms  as  high  as  the  first 
collateral  branch,  and  the  vein  l)oc<.)nios  i)onnanontly  occluded  in  a 
way  similar  to  that  described  iin<ler  Healing  of  Woiinde<l  Arteries. 
In  consequence,  however,  of  the  vein  wall  containing  less  elastic 
and  muscular  tissue  than  an  artery,  bleeding  sometimes  continues 
unless  stopjKMl  artitically. 

Trmtment, — When  the  wound  is  a  mere  pimoture  in  the  o-ontinuity 
of  the  vein,  unless  it  is  found  that  jn'ossiu-e  will  control  the  haemor- 
rhage, the  coats  should  bo  nipi)ed  uj)  by  forcoi)s  and  a  lateral  ligature 
applied  so  that  the  lumen  of  the  vessel  will  not  be  obliterated.  If 
a  vein  continues  to  bleed  dming  an  amputation  it  should  be  tied 
like  an  arterj'.  A  large  wound,  or  one  made  in  the  longitudinal 
axis  of  a  large  vein,  necessitates  ligature  of  the  vein  in  two  places 
and  the  division  of  the  vessel  between  the;  two  ligatures. 

The  (Utmjers  of  wounds  of  wins  are: — (a)  ImmediaU',  1.  Ilifmor- 
rhago.  2.  Entrance  of  air.  {b)  linnoie,  Tliese  are  complications 
depending  chieily  on  the  size?  of  the  vein  wounded  and  upon  the 
septic  or  aseptic;  conditions  attending  the  injuiy.  They  ai*e: — 
1.  Phlebitis.  2.  (Edema.  .*J.  Thrombosis.  4.  Embolism,  o.  Ulcera- 
tion. 6.  Metastatic  abscesses  in  organs  connected  with  the  wounded 
vein.     7.  Gangi'cne  ;  and  ^4.  Hetjondary  hjrmoiThage. 

Entrance  of  air  into  veins  is  fortunately  a  rare  accident.  It 
sometimes  happens  in  oi)eration8  about  the  root  of  the  neck, 
where  the  disposition  of  the  cervical  fascia  ])revent8  the  veins  col- 
lapsing, and  thus  allows  air  to  be  suck(»d  in  during  inspiration.  Air 
is  known  to  have  ent<ered  a  vein  by  the  hissing  sound  during 
inspiration,  the  escape  of  frothy  ])lood  from  the  vein  on  expiration, 
the  urgent  dyspna^a.  and  the  stati*  of  collapse  nito  which  the  jiatient 
immediately  falls.  ()n  listening  over  the  heart  a  peculiar  churning 
sound  can  be  heard.  Death  in  fatal  cases  usually  occurs  in  a  few 
minutes,  and  is  due  t^)  the  admixture  of  bl(x>d  and  air  preventing 
the  circulation  through  the  capillaries  of  the  lungs,  and  ho  causing 
distension  and  conseciutmt  inertia  of  the  right  side  of  the  heart. 
Treatnirnt, — The  fingt^r  should  at  once  be  placed  over  the  hole  in 
the  vein  to  prevent  more  air  entering,  and  a  clamp  or  ligature 
apjdied  as  soon  as  i)racticable.  Pouring  water  into  the  wound  has 
been  suggested  both  as  a  means  of  preventing  the  further  entrance 
of  air  during  insjni-ation  and  of  allowing  that  which  is  already  in 
to  bubble  out  during  exinration.  The  patient  should  be  placed 
with  his  head  low  to  insure  a  suHicient  supply  of  blood  to  the  brain, 
and  for  the  same  i)urposo  the  arteries  of  the  extremities  should  be 
cjompi-essed,  whilst  injections  of  other  or  brandy  should  be  given 
Bubcutaneously  to  stimulate  the  heai-t.  Artificial  r(\»ipiratioii  should 
not  be  perfonned  till  th(^  vein  is  secured,  lest  mor(>  air  l)e  sucked  in. 
To  guard  against  the  accident  the  veins  should  be  clamped  befoi-e 
diyision,  and  in  removing  a  tumour  traction  should  not  bo  moudi;  \)A. 
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tho  moment  the  vein  in  sovoroiL  It  has  been  projwsed  to  punctu 
the  right  ventricle  with  a  fine  a«pinitinf?  needle  and  suck  out  tl 
contained  air. 

INJURIES  OF  NERVES. 

Wounds  of  xer\'E8. — A  nerve  may  be  completely  or  partial 
divided,  and  tho  wound  may  bo  of  an  incised,  lacerated,  contuse 
or  i)uncturcd  character. 

Potfuifogi/. — Aftor  comi)lete  division  of  a  nerve  the  divided  en< 
slifrhtly  r(;tract,  and  nhould  union  not  be  effected,  either  natural 
or  by  siirgiciil  means,  the  portion  of  nerve  below  the  injury,  bcii 
cut  off  from  its  trophic  centre,  undergoes  atrophy,  and  degenorat 
througliout  its  entire  length  {IValieriaii  dctjeuvnithm).  In  ti 
mt^anwhile  the  portion  of  nerve  immediately  above  the  wound 
conveiixxl  into  a  bulbous  swelling  by  the  proliferation  of  the  fibroi 
tissue  of  the  she^ith  and  its  prohmpitions  within  the  nerve.  Tl 
nerve-fibres  within  the  bulbous  end,  being  com])ressctl  by  the  nowb 
foniiod  fibrous  titisue,  undcTgo  atrophy  and  degeneration,  but  tho  re 
of  tin?  nerve  above  the  injury  remains  imimjiaiitHl.  On  mien 
scoi)ic  examination  of  the  bulbous  end  numerous  young  norve-fibr 
ar<;  seen  in  the  fibrous  tissue  (Bowlby).  Should  union,  (m  the  oth< 
huiid,  occur,  the  process  by  which  it  is  effected  is  briefly  as  follows  :- 
Inlhimmatorv  mateiial  is  tluown  out  between  the  divided  en< 
and  fonus  a  delicate  fibrous  network  bridging  the  gap ;  into  th 
the  axis-cylind(}i-s  of  the  upp(T  end  ai*e  said  to  grow  out  and  uni 
with  thr^  degenerated  axis-cylinders  in  the  lower  end,  which  the 
becomes  gradually  restored  from  above  downwards.  By  some  it 
]M'liev<'<l  that  new  axis-cylinders  **  are  develoi)ed  from  the  nuclei  < 
the  sheath  of  Schwann  in  both  the  proximal  and  peripheral  ends 
(Bowlby).  Th(»  exact  manner,  however,  in  which  the  union  ar 
regeneration  of  th(?  nerve  is  brought  about  is  hardly  accurate! 
known.  When  a  non'o  is  only  pai-tially  cut  across,  the  divide 
portions  may  unite  in  the  way  above  desciilx^d,  or  they  ms 
become  involved  in  th<.»  scar  resulting  on  th<»  healing  of  the  so 
tissues,  and  then  prove  a  smirco  of  uuich  init^ition  to  the  rest  < 
the  norve. 

Tht'  (ff'trta  (tf  wouh'Is  of  HtrTirs  in  addition  to  the  degc^neration  < 
the  iMH-tion  below  the  wound  are: — 1.  Paralysis  of  motion  ar 
sensiition  of  the  parts  supplied  by  the  nerve.  2.  Subsequei 
wasting,  atro])hy,  and  fatty  degeneration  of  tho  paiiilysed  muscle 
JJ.  Certain  tro])hic  changes  in  the  tissues  whose  nutrition  is  preside 
over  by  the  iujurcMl  neiTO,  such  as  a  gla/ed,  sm<M>th,  cold,  and  bluisl 
red  condition  of  the  skin,  falling  off  of  tho  hair,  cnicking  ai 
defoiTTiity  of  the  nails,  local  ulcerations  and  gangrene  of  the  finger 
&c.  4.  A  mark(Hl  diminution  of  the  temperature  of  the  ])art,  whic 
may  bo  preceded  for  a  few  days  or  oven  a  few  weeks  by  a  sligl 
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increase  of  two  or  three  degrees,  o.  Affections  of  the  joints  re- 
sembling rheumatism,  and  ai)t  Ui  tcnninate  in  more  or  loss  comjdeto 
ankylosis.  0.  Ascending  nonritis,  which  is  attonde<l  with  severe 
pain  in  the  cicatrix,  ]»ain  shooting  up  the  nen-e,  and  pain  in  the 
area  of  its  distribution,  and  7.  Very  rarely,  changes  in  the  nerve- 
centres  of  a  functional  or  of  an  organic  nature. 

Si(/n8, — The  immediate  symptoms  are  loss  of  function  in  the  parts 
supplied  l>y  the  nerve,  viz.,  muscailar  paralysis,  local  anaesthesia, 
or  loss  of  spetual  sense,  accoitling  as  a  motor,  sensoiy,  or  nerve  of 
special  st^nse  is  injured.  In  the  wise  of  a  mixwl  nerve  l)oth  motion 
and  sensation  will  be  lost ;  but  sensjxtion  in  some  instances  mav  bo 
partially  restored  in  a  few  days  through  anastomosing  bninches 
from  other  neiTcs.  Tlie  ix»moter  symptoms  are  wasting  of  the 
muscles,  and  the  trophic  changes  of  the  skin,  nails,  &c.,  alreadj- 
alluded  to,  and  sometimes  j)ain  in  the  cicatiix,  and  in  the  course  of 
the  nerve  and  its  penpheral  distribution.  The  muscles  exhibit  to 
electrical  tests  the  reaction  of  tift/encratum,  /.p.,  they  do  not  respond 
to  the  Faradic  current,  but  contract  on  the  application  of  a  con- 
tinuous cun*ent  of  less  strcnigth  than  that  necessary  to  cause  the 
contniction  of  normal  muscles  ;  tlie  contraction  elicited,  moreover, 
is  slow,  long,  and  totinic ;  and  the  s(»quence  of  i>olar  reliction  is 
altered  {Ar(\>CC(\  instead  of  Cr(\>Aa(\),  Their  msinmse, 
however,  to  the  continuous  current  Ix^comes  less  and  less  till  they 
finally  cease  to  contnict  at  all.  As  a  consequence  of  the  degenera- 
tion of  the  afPect^xl  muscles  their  o[)iK)nents  undergo  mlaptive 
shortening,  thus  priKlucing  vaiious  (leformiti(»8,  as  for  exam])le  the 
hammer  fingers  {main  en  i/riffe)  seen  after  division  of  the  ulnar 
nerve,  and  the  resulting  i)aralysis  of  the  intcrossei. 

The  treatment  A^aiies  acconling  as  the  woimd  of  the  nerve  is  recent 
or  of  long  standing.  In  the  former  case  the  nerve  should  be  sought 
in  the  wound,  the  divided  ends  sutiu'ed,  the  limb  })laced  at  ii^st  on  a 
8])lint  in  such  a  position  that  the  united  ends  ai*e  not  subjected  to 
tension,  and  every  f^ffort  su])se<iuentlY  made  to  obtain  healing  of  the 
wound  of  the  soft  pai-ts  by  the  first  intention.  If  the  divided  ends 
of  the  lierve  are  lac(;rated  or  contused,  the  injured  poitions  should 
be  cleanly  cut  away  before  aj)plying  i\m  sutures.  If  the  nene  is 
only  partially  dividcMl  th(»  divided  parts  should  be  sutiu'tnl.  The 
sutures,  consisting  of  fine  ( 'liina  twist,  should  Ix?  passed  with  a  small 
curved  needle  through  tlie  sheath  of  the  nerve  in  four  or  fi\i*  jdaces. 
At  St.  Bartholomew's  one  of  the  sutures  is  gt?nerally  passe(l  com- 
pletely through  the  nerve,  a  quailer  of  an  inch  from  the  divided 
ends,  to  ensure  a  b(»tt<^^»r  hold.  In  every  recent  wound  it  should  be 
as  much  a  matter  (jf  routine  to  suture  large  nerves,  if  dividtnl,  as  to 
tie  wounded  ai-teries.  If  the  nerve  does  not  unite,  an  attcanpt  may 
be  made  to  procure  union  after  the  wound  has  healed,  as  ma)-  also 
be  done  in  long-standing  cases  of  non-union,  though  many  months 
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or  ovoii  a  year  or  two  may  have  elapsed.  An  incision  over  the 
ununited  ends  should  be  made  parallel  to  the  nerve,  the  bulbous 
upper  end  of  which  can  generally  be  felt  through  the  8*)ft  tissues. 
The  ends,  which  may  have  retracted  so  as  to  be  as  much  as  an  inch 
or  more  apart,  should  be  sought,  the  bulbous  end  shaved  away 
little  by  little  with  a  sharp  scalpel  till  plenty  of  nerve-fibres  are 
seen  on  the  surface  of  the  section,  the  lower  end  also  ^freshed,  an«k 
the  two  united  in  the  manner  described  above.  Where  the  ends 
are  embedded  in  much  cicatricial  tissue  they  should  be  freed  by 
cai-eful  dissection,  and  when  much  separated  stretched  so  as  to  bring 
them  into  apposition.  If  the  neiTe  is  only  partially  divided,  and  the 
divided  portions  ai*e  bound  down  by  cicatricial  tissue,  the  injured 
segment  of  neiTe,  in  its  entire  thickness,  should  be  cut  away  befoix) 
applying  the  sutures.  In  some  instances  sensation  may  I'etum 
within  twenty-f oiu:  hours  of  sutui'e ;  but  it  may  be  more  than  a  year 
in  long-standing  cases  before  the  function  of  the  nerve  is  restored. 
In  the  meanwhile  the  nutrition  of  the  pai'ts  supplied  by  it  should 
be  promoted  by  warmth,  and  the  muscles  prevented  as  much  as 
possible  from  degenerating  by  galvanism,  massage,  friction,  and 
passive  movements. 

Trausphintation  of  iierveB  or  nerve-grafting, — The  operation  of 
nerve-giufting  has  now  become  a  recognized  surgical  procedure. 
An  attempt  to  restore  the  function  of  a  nerve  in  this  way  may  be 
made  where  the  proximal  and  the  distal  ends  cannot  be  brought 
into  apposition,  as,  for  instance,  after  a  i)ortion  of  nerve  has  been 
destioyed  in  a  compound  fiacture,  or  after  a  portion  of  nerve, 
damaged  by  the  contraction  of  cicatricial  tissue,  by  the  fonnation 
of  callus,  or  by  the  growth  of  a  tumoui*  in  its  substance,  has  been 
removed.  The  gi*aft  may  be  taken  from  a  freshly  amputated  limb 
or  from  a  recently  killed  animal.  This  usually  gives  better  results 
than  the  oi)eration  of  splitting  the  nerve  and  turning  the  flaps  into 
the  gap.  The  conditions  for  success  are  : — Great  care  in  dissecting 
out  and  handling  the  nerve,  its  immediate  titinsference,  the  employ- 
ment of  a  single  suture  at  each  end,  the  avoidance  of  all  tension, 
strict  a8ei)si8,  and  immediate  union  of  the  wound  of  the  soft  parts. 
The  interi)osed  graft  rapidly  degenerates,  but  subsequent  regenera- 
tion takes  place  if  the  above  conditions  are  fulfilled. 

SuBCL'TAXEors  RUPTUUE  of  a  ucrve  is  rare,  but  is  occasionally 
met  with  as  the  result  of  a  severe  twist  or  wrench.  I  have  seen  it 
thi-ee  times  in  the  peroneal  nerve  where  it  winds  round  the  head  of 
the  fibula.  It  is  attended  with  severe  pain  at  the  time  of  injur}', 
peihai)s  also  referred  to  the  peripheiy  of  the  neiTC,  the  gradual 
formation  of  a  bulbous  swelling  on  the  nerve  immediately  above 
the  rupture,  and  paralysis  of  motion  and  stMisation  in  the  parts 
supplied  by  the  nen-e.  The  same  effects  follow  as  in  ^livision  of  a 
nerve  in  an  open  wound,     The  treatment  is  also  similar, 
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a  Hot  Ob  tie  ulr-i^  ::.'r:-  --  :*  Ltrr-  >.l^:  ii:-  izTrn-i^  .-c.iT^, 
There  L*  :i.:.riLsi-  jiiii.  i:  :iT  -3-  :  -tt--  £  _:.:  ri  •  -t-i.^  1*1:1.*  ii.l 
••jiin*  aikil  ijij^il-s  ::.  *-l-  :-»— 'V  --::~-i  "  ".1-  --rrr^.  rr.T>» 
8ympti*xijL*  T<t-^  *  -i  r:.-.  ■  .:  i-i-i  "1^7  '^";"  — -?"  *•-  c^-rx* 
severe  and  li-t  f  r  ^t^-t-I  ■»—"£.•".  —■=-■::. i  u-^  tirr-.  :s  prv^^uMy 
some  effusdoii  ••!  :'..•:  :^  :":.-  --r.r.  I-  r^r^  ii->^aL..t"a»  jkact^ndina; 
neuritis.  pHrti«ter*t  r.* -rilj-.*.  r  -rv-.r.  :^ir^ly-:>.  .kZiii  ohjoip-'^  siiuiUr 
to  those  olr*rv**i  afv  r  •  .«: .;  l-:-  ■iiTi*:  ■:.    f  .•  n<  rv-.-.  r..;iy  f^'llow. 

FoKElGN  t^jME"  IN  M-.vL'.-A  j-'rti-L.  ^.-f  a  iu^aIIi*  bi\>kon  %^tT 
in  a  n«.-rv«>.  the-  loii »'::.-:.:  ••!  *:i.j11  *h't  fix-:::  ;i  jruu  aixudoiiU  Jio.» 
may  give  ri.-*  \n  iiirt.*n.!:.;i::-'ii  ••;  the  nrrvo.  i«ei>i#tciit  irrit.-ition 
and  pain  at  th*:-  injiipil  *j«t!,  spii^m  in  tho  muskU^s.  anil  i^iin  or 
tingling  in  thf*  partj*  ••ujijili-il  ^y  thr  nerve.  Such  aivi^fnts  h:i\o 
occasiunully  U.-t-n  inlliiwt.il  l»y  ejiilfptiform  ouiviilsions.  TJio 
irnifinfut  is  to  cut  <l«»wii  uinih  ami  n-inovo  tho  fomirn  UhIv. 
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cir  tfvra  a  yrtni'  or  two  may  hnvr  olapHncl.  An  inciiiiiiin  orrr  ^^^^| 
UtiimiM  oiutx  nhuulil  In'  nuuli>  inrnllel  to  tho  nprrc.  Ihi'  biJbouB 
a|ipor  Olid  o(  wliicb  nut  peiiorally  he  foil  lkrou);h  the  w-ft  lusui^. 
The  (niiU,  wliicb  may  hiire  n-tracted  ao  ob  tu  bo  as  much  as  un  inch 
or  niort>  apart,  Hhuuld  bo  ntught,  the  bulbous  end  sliavoil  nv-ay 
tittle  by  littlp  with  a  xharp  scalpel  till  plenty  of  nerrc-fibns  are 
B(«n  on  the  eurtii(«  of  the  seotion.  the  lower  <>diI  also  retn-shod.  nail 
the  two  UDitol  in  the  uianDer  dcM-ribed  above.  When-  the  enils 
BTO  embedded  in  much  eieatriciol  tisi^uo  they  should  be  fivod  bj' 
uuTrfuI  disAKtion.  and  when  much  t«paratcd  atictched  so  as  to  bring 
thorn  intu  appuaidou.  If  theneiTG  is  only  pattioUydiTided.tuid  the 
diTided  portions  are  bound  down  by  cicatriuial  tusue,  the  injuml 
Mf^iimt  of  nerve:  in  ita  entire  thickncsn.  should  bo  cut  away  bofnv 
applying  tho  Ruturee.  la  «oDie  inataneoe  sensntion  may  rotiim 
wilhiu  twenty -four  hours  of  suture ;  but  it  may  be  more  than  a  yvur 
in  lontt-Btnndin;;  c»aet>  before  the  funi'tion  of  the  nerro  is  Tortoreil. 
In  tht-  meanwhile  the  nutritiiin  of  the  ports  euppliod  by  it  ahoukl 
be  proiuotod  by  wunnlh,  and  tfae  miiM-leii  prevented  as  niueh  «» 
jHiaaiblo  from  di'|:enerating  by  gnlvauUm.  mnamge.  friction,  aiid 
puaoire  movements, 

Tmitfjihintntinu  of  ntrt**  or  nrrif-gnifli'iii/. — The  operation  of 
nervo-^tufting  hiut  now  become  a  rod^nimxl  flurf^ml  procedure. 
All  utt^npt  Ui  rodtore  the  fimctiun  of  a  nervo  in  this  way  may  I* 
mndn  where  the  proximal  and  tho  diKtul  endii  ctuinot  bo  bivuffht 
intu  apiHHtition.  aa.  for  itistanco,  after  a  jxirtion  of  nerve  bu^  Ixwn 
deetruynl  in  a  rum|Kiund  ftoeture,  or  after  a  portion  of  nerve, 
datim^-d  by  the  contraction  of  cicatricial  tisaue,  by  the  fommtinn 
of  cnlliia,  or  bj'  the  growtli  of  a  tumour  in  ita  sulutAnce.  has  been 
mtnovnl.  The  jH'aft  may  be  taken  from  a  freshly  amputated  limb 
or  from  ii  rec<'ntly  killed  animal.  This  usually  gives  better  rcndbi 
than  the  oiioration  of  splitting  the  norre  and  turning  the  flajM  intu 
the  gnp.  The  conditionit  fur  suooess  are : — Great  care  in  iUi««!ting 
out  and  handling  tho  nerve,  its  immedial«  transference,  the  employ- 
ment of  a  single  suture  at  each  end,  tho  avoidanc«  of  all  tansion, 
strict  iu«pMs.  mid  immediate  union  of  the  wound  of  the  soft  ports. 
Tho  iutin^Kwed  graft  rapidly  degenertttes,  but  subsequent  regouota- 
tiun  takes  place  if  the  above  conditions  are  fuMllcd. 

Sflicr-rAXKiirs  ntiTtiiK  of  a  nerve  is  rare,  but  is  oocaaionally 
mot  with  as  tho  msult  c>f  a  severe  twist  or  wrench.  I  have  iweu  it 
tlireo  times  in  tlie  peroneal  nerve  where  it  winds  niuiid  the  head  nf 
the  Hlmla.  It  is  nttendod  with  severe  pain  at  the  time  of  injury, 
perbajw  also  referred  to  the  periphery-  of  the  norvc.  the  gruluni 
formation  of  a  bulboiiK  swoLing  on  the  norvc  immediately  above 
the  rupture,  and  pamlysis  of  motion  and  ><eiiwiti<in  in  the  part* 
^^^i«d  by  the  nerve.  The  miui'  effccto  follow  as  in  division  of^^H 
^^■n  in  nil  open  wound.    Tho  frmlmn,!  i»  also  Bimikr.  ^^| 
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Acute  simple  I'Ekiostitis  is  pronerally  the  result  of  a  local 
injury  and  occurs  most  frcxjuontly  in  the  tibia,  that  bono  hmng 
"luosfexjwstMl  to  injurif'.s,  as  kicks,  })lows,  &c.  J*af/iohM/t/. — ^Tho 
inflammation  is  of  the  ordinary  simplo  kind,  and  usiudly  terminators 
in  resolution ;  occasionally,  howov(;r,  suppuration  occui*h,  attended 
by  some  superficial  necrosis,  or  the  inflammation  may  become 
chronic  HympUuns. — There  is  acute  throbbin*^  pain,  increased  on 
pn»ssm*o,  and  worse  at  night.  If  the  Ixme  is  superficial,  jis  in 
the  case  of  the  tibia,  there  may  ])e  also  local  redness  of  the  skin, 
oedema,  heat,  and  evident  8wellin<?  ovtT  the  bone,  followed,  should 
Buppuiution  occiu',  by  fluctuation.  7Vm<mr;//.— Rest,  elevation  of 
the  pai*t,  and  the  application  of  coM,  with  perhaps  a  few  leeches, 
will  usually  suffice ;  but  sliould  suppuration  threaten,  hot  boracic 
poultices  should  be  put  on,  and  a  free  incision  made  as  soon  as  pus 
ha-s  fonned.     ( )pimn  may  be  required  t^  relieve  pain. 

Diffuse  infective  periostitis,  sometimes  known  as  **  acute 
necrosis,*'  is  always  of  a  graA'e  nature,  as  not  only  may  it  lead  to 
the  death  of  large  portions  of  bone,  but  it  may  also  terminate  fatally 
from  septicaemia  or  pyiemia. 

(\iuse. — It  generally  occurs  in  debilitatetl  children  following  upon 
some  slight  injury,  as  a  blow  or  fall  upon  the  part.  It  is,  however, 
probable  that  it  d(»ponds  uj>on  some  constitutional  misdiief,  and 
that  such  local  influences  as  injur} j  cold,_  &c.,  although  they  may 
act  as  slight  exciting  causes,  have  little  or  notliing  to  do  with 
it.  It  alsf)  occiu's  iw  a  sequcda  of  the  continued  ff^vc^rs,  especially 
typhoid.  From  tlie  constancy  with  wIiTch  micro  -  organisms 
{stiiphi/Jococn\  strepfm'ocri)  have  been  found  in  the  pus,  it  is  now 
ubnost  universally  l^elicved  to  depend  on  their  presence  in  the 
system.  In  inter-  an<l  post-typhoid  suppurative  jwiiostitis  the 
/hn'fhis  fi/jthosHs  has  also  of  laUi  been  found  in  the  pus,  and  is 
believed,  either  ulont?  or  in  combination  with  the  pyogenic  cocci,  to 
be  the  cause  of  the  mischief.  PathohHiy. — The  diseas*  is  generally 
said  to  begin  as  an  acute  infective  infiammat'.on  of  the  i)eri' jsteuin, 
which  rapidly  si>read8  through  the  bone  to  the  medulla ;  but  there 
is  a  growing  belief  tliat  it  begins  in  the  medulla,  and  thence  spreads 
to  the  periosteum.  In  any  (rase  pus  is  raj>idly  fonned  beneath  the 
periosteum,  and  in  the  medidla  and  cancelli,  and  the  bone  thus 
cut  off  from  its  nutrient  supply  dies.  Sometimes  the  whole  dia- 
physis  may  in  this  way  perish.  The  epiphyses,  however,  genendly 
escape,  as  thc^y  are  supplied  by  a  sr^paratci  set  of  vessels,  which,  as 
long  as  the  epiphysial  cartihige  remains  unossified,  do  not  anjisto- 
inose  with  those  of  th(»  diaphysis.  For  the  like  reason  the  joints 
usually  esc4\j)e,  but  as  the  peiiosteum  is  continuous  with  their 
capsular  ligament  the  inflanuuation  may  at  times  spread  to  them 
through  this  stnicture. 

Symptojiis  ttjui  (liatpwsis, — The  disease  is  attended  with  severe 
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niSKASE    OF    BONE, 

Di8KAaEfl  OF  BONE  nifty  be  ctussili«l  into  those  depending  npon — 
'.   liill»niiiiiiti'>i>  iknd  ito  rwults.     2.  Riiiipli:i  defect  iir  ij 


nutritiiin.    li.  ('oiiatitutinnal  dyscrasia ;  and  4.  hVw  grorths. 

1.  InflammuliKn  aud  ill  JtetalU. 

I>'Fi~\MMATiON'  OF  BOHE. — In  studying  inflBinmation  of  boni>  it 
flheuld  be  bomp  in  mind  that  it  in  in  the  soft  parts  of  boni' — tbo 
]>i*i(wrteum,  the  medullary  monibrane.  and  the  delicate  voaciilar 
(Niniicetive  tixauo  which  pervudoa  the  Ilaversiuu  cjuiuIb  and  cunoclli 
that  the  inflninmation  occurs,  and  that  the  pathulogioal  prooeas. 
though  somewhat  iiicidified  by  the  hanl  and  resisting  nature  of  the 
OHseouB  framework,  in  essentially  fliiiiUar  to  that  vhicli  mruTB  in 
the  Roft  tirisnea.  The  same  vnsciiliir  and  oxuilative  changes  ensue, 
and  lire  aot.'oiiiiianied  by  the  like  phenemena  of  redness,  heat,  pain, 
and  swelling.  The  inflammation,  moreorer,  may  be  nf  n  simple 
anil  liieal.  or  of  n  diffiuia  and  soptjc  or  infectiTe  churocter,  and 
Tariouidy  inlltieDccd  by  aueh  constitutional  idates  ait  Ay]ihilis,  gnnt, 
and  rhininiatism.  or  by  the  presence  of  miliary  tubercle.  Turther. 
it  mar  tnrminate  ia  resolution,  or,  in  aclcroeiB,  curios,  ner-roiiiii,  or 
auppumtiim.  ivinditi<ins  comiiorable  to  fibroid  thiukening,  ulceration, 
gangrrae.  and  supjniration  of  soft  porta.  On  nocoant  of  the  iutiinato 
eonnoetion  of  the  licme  with  the  periosteum  and  uedulUry  moni- 
bmie,  iiiltairnii&tion  ii  seldom  limited  to  any  of  these  slruotumt. 
and  when  one  is  affected  the  others  generally  soon  bocomo  also 
involved.  Aecoriling,  however,  as  the  iuflammntion  begins  in,  or 
is  chiefly  cuntlnod  to,  the  jieriosteum,  tnoilullu,  or  bone,  the  disease 
for  cmiTi'ni«i(*  is  spoken  of  as  periostitis,  osteo-iuyelitis,  and 
o»t«iti». 

I'KRiOHTiTis.  or  inAanunattnn  lieginning  in  or  ehinfly  nffnrting 
the  jioriodteuni.  may  lie  acute  or  chnmic. 

A(;i'TK  i-KKJOSTiriB  may  uocw  (1)  as  a  simple  Incol  or  (2]  as  a 
diJTuM>  and  infective  in fl animation,  the  former  being  genorilly  the 
roault  of  nomn  local  iiijniy.  the  latter  of  sum*'  nevere  constitutioiial 
in,  or  MMXindivry  infection, 
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(ixcellont  rtwoverj-.  If  imc  ond  nii)y  is  nffectud  t)ici  bone  may  l>o 
cut  ikci-uss  anil  the  doml  oiil  i-oniovoil.  l-Jxtan>tioii  Mhoulil  bo  upjilied 
till  new  buiio  hon  iMteti  funiied  frcun  thi-  perioBU.-iil  slicath. 

Chronic  pekiostitis  in  noarlj'  always  HHBOciiitod  with  soiiie 
amount  of  iuHtkiiimution  nf  the  r'uhjiicont  l»>ni'.  iiud  is  ^norully 
limitod  in  oxtont,  constitutitig  whut  is  comiuonly  ciillc<l  a  iimlr, 
Canir. — It  iti  mostly  duo  Xi>  syphilJBj  but  may  bi-  <)f  rheiimiitic, 
tuborculouB.  or  traiiinatic  miinii.  "i"  i-ausod  by  the  Hproad  nf  inllam- 
matiun  from  an  vAcat  uf  the  wi>ft  parta.  It  sumotiniea  oc-fiurs  as  a 
aequola  of  typhoid  ami  other  of  the  wiiitjiiiiad  foverK.  It  tln'H,  in 
the  cjise  ofTyphoHl,  appears  to  depcuS  u)k>ii  thi- 
presDiice  of  the  IJiiHllna  tiiphtmi*.  J'lithiiliK/i/. — 
The  povioiitcuin  bccomeH  Bwolleu  mid  thickeiio^l 
from  smoll-CGll  iiilittvation  of  ita  diaper  layprn, 
whilst  a  Biinilnr  infiltmtiini  ticfiirB  in  the 
Haversian  canals  of  the  cimtigiii>UHl>one.  The 
iiiAaminaturj'  tiiatciial  iiiiiy.  under  iippropiiute 
treatment,  bo  alieorboil :  or  it  miiy  iindei'(^ 
osciBcatiim,  or  more  rarely  break  down  iutu 
pus  leading  to  caricH  or  sometimes  to  necrosis 
of  the  subjacent  Ikiho.  Tho  c)!'sifyiiig  vaiioty 
(sec  Fig.  (iO),  iir  tho  liaiil  ncidB  {iin  it  is  eallod 
whcii  (.'ircumscribcd  in  extent),  is  inoreconimim 
in  the  long  hones,  the  Huppuratiuf,-  or  soft 
node  in  thn  Ixiiiea  of  the  cranium.  A  sup- 
purating n'ide  ill  the  extremitius  ia  probably  of 
tubnroulounortyphoidal origin;  a  suppurating 
node  on  tho  cranium  is  genomlly  syphilitic. 

.S'i/mi/rfi'iii»  mid  (liii'iiimit. — Tho  juitifnt  com- 
monly comjiIniuH  of  a  dl'<'|)-Bi?ut<xl,  dull,  liorin|> 
pain,  woi'so  by  night  tliuu  by  day.  )  In 
(ixamination  ii  hard,  irregular  swclliug  of  tho  St.  Ikirtliolmncwa 

bone  is  felt,  not  as  a  rule  very  painful  on  lluspit.il  Mu- 
handling,   and    not  uccoiiipanioil   by   ledncur*  kjuih.) 

of  the  skin.     On  the  hisid  tho  swi^lling  is  soft 

oud  fluctuating,  aud  may  luivo  to  Iw  iliaguosod  from  an  alisccs', 
new  growth,  or  sebaceous  cyst.  Ite  evident  connection  with  the 
hone,  tho  hiHt^iry  of  syj)hiliH  or  of  tjiihoid,  the  effect  of  troiitinont, 
and  it  still  id  doubt,  exploration  with  a  grooved  needle,  mil  clear 
up  tho  j>nint. 

Treatmeul. — IiMlide  of  potassium  is  useful  in  all  forms  of  chronic 
periostitis,  but  it  may  often  bo  necessary  to  give  it  in  largcdosns,  In 
the  Bj-philitic  vaviuty  it  generally  acts  like  a  i-hann.  In  the  rheuniatio 
an  ointment  containing  iodide  of  iHitiissium,  mercury,  and  belladonna 
may  also  bo  used  li>cally  with  bciiotit.  In  the  tuberculous,  cwl-livor 
oil  and  syrup  of  the  iodide  of  iron  should  be  given.     In  all  foima 
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iiilliiirimn(j)ry  fovcr,  anil  in  often  prw-wJed  by  ii  rigiir,  iinil  frnmo- 
tiines  lU.i'oiiijuinieU  by  ilolirium.  Tho  ahntts  of  tiip  Iohk  Im""*  ktu 
must  frequently  attacked,  OBpeciully  the  lowur  onil  iif  thci  fDiiitir, 
th»  tibiti.  ii[|il  the  hiimenis.  Tho  iinturo  uf  the  luml  miHchief  may 
tint  at  first  bn  rocuinui^^  "nd  the  afFectioii  iniiy  be  mistaken  tor 
u^iiifi.'  rbouiiiatium,  but  the  deop-aeatod  iat«nso  puin,  which  bocouiOB 
ii;roiiu"iiig  (iQ  the  least  fvttempt  at  handling,  sinin  makes  it  prabnblo 
thiit  the  jieiiitateuui  is  aftoct«d.  The  wift  parts  covering  tho  buna 
lic<''iiii(>  Hwnlli.>n  and  ti^doiiiut4)its,  the  8kia  white  and  waxy  lookinfr, 
untl  liitiir  diixky  ral,  clowly  indicating  the  preBDnce  of  deep-tiejited 
Huppii ration.  From  dImuom,  however,  it  eunnot  alwuy^t  be  dia- 
f^nosed.  except  l)y  an  exploratory  incision  which  will  dieoloiie  bara 
bone,  Should  one  of  the  neighbouring  joiiite  beeoine  involved  thft 
sympbinie  become  more  urgent,  and  the  local  Bignsof  acute  art britia 
suporvuiii?.  Aligns  of  bload-poiiuiniii^  now  frequently  in:Liiifei>t  thom- 
nelves,  and  the  p:itient  nmy  rajiidly  Biiccuiub  to  nnpticiemis  or 
pyn>niin.  Should  recovery  take  place  it  is  usunlly  with  the  loss  of 
uoiiaiderftble  ])i)rtioiiB  of  bone,  and  after  uiontlia  of  HuSeriug.  or  it 
may  be  with  a  stiff  joint  or  the  loss  of  a  liuib. 

Trr'ttai'iJ. — Imme'Iiately  tho  nature  of  tho  disease  \i  discovered 
a  fme  incision  shonld  be  made  to  tho  bone  under  the  striotMt 
antiseptic  precautions,  end  the  wound  drcised  with  sul  ulembroth 
gaiuw  or  similar  antimptic  material.  Many  suvgtHinB,  believing; 
the  modulla  to  be  primarily  at  fault,  aUo  oxpose  with  the  lihisol, 
Miw,  or  trephine  the  medullary  cavity,  and  scrape  out  the  inflamed 
modulla.  Whore  suppui-ation  bos  OMurred  in  the  me<lulla,  as 
shown  by  the  escape  of  small  lieods  of  puis  through  tho  nutrient 
fnmmina,  the  medulla  should  t^rtainly  bo  exposed  at  the  upper  and 
lower  limits  of  the  periosU-al  denudtition,  the  pus  let  out,  and  the 
cavity  scraped  and  irrigated  with  iKirchloride  of  mercury  (I  to  1,000). 
In  this  way  the  entire  shaft  of  a  long  bone  may  be  saved  and 
thii  risk  of  pyii'Dtia  diminixhoil.  Abundant  fluid  nouriohmont  and 
pit>Ii«bly  Btimulnnta  will  be  required,  with  large  doses  of  quinine 
and  iujectioni'  of  tho  an ti -streptococcus  serum  should  symptoms  of 
blond- poisoning  superveno.  Should  a  joint  become  involved  and 
Huppunite  it  must  be  laid  freely  o|>en  and  dres»«d  antiseptirally, 
whilst,  ahunld  signs ol  Hapnt'Uiia  occur,  the  question  uf  amputation 
must  be  rai»nl.  The  noceivily  of  an  early  incision  cannot  be  too 
slningly  innsUMl  upon,  as  by  itit  means  oxt^nsive  denudation  of 
the  bone  and  neurosis  may  fi'cquontly  lie  averted  and  the  riska  of 
blood-piisuniiig  grontly  reduced.  Should  necrosis  occur  the  dead 
bi>iie  will  liavi-  to  b»  removed  when  tt  has  bocome  looeo.  If  the 
whole  dinphysiii  is  affected  the  dead  shaft  may  lie  cut  across,  and 
the  two  endn  twinlud  olT  at  the  ejiiphysis,  I  lately  remnveil  lite 
whole  diajihyMis  of  the  ulna  in  this  way.  witli  the  result  that  alt 
cooMtitutiuDnl  svmplinnH  oea»eil  at  once,  and   the   lioy  mode  on 
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Patholof/i/. — ^^Vllethor  8i)ontaiioous  or  tniumutic  the  inflamination 
rapidly  tsprcads  through  the  boiKj  to  th(^  ijoriosteum,  and  dilTuso 
suppuration  ensues,  the  dang»T  of  sapni'uiia,  soi>tica'mia,  and  pyiuniia 
being  even  greater  than  in  difFune  periostitis  in  consequence  of  the 
large  patulous  veins  of  the  medulla  l>ecoming  filled  with  jnimlent 
and  either  infective  or  septic  tluombi.  The  spontaneous  form  wt>idd 
appear  to  dei>end  ujkmi  the  presence  of  infective  micro-organisms 
{staphi/lococcif  airepUicocci)  in  the  system.  Indeed,  osteo-inyelitis 
is  the  gravest  staphylococcus  infection  with  which  the*  surgeon  has 
to  deal :  here  the  Staph  i/htatccns  afireu^i,  as  Dr.  Welch  puts  it,  t'likes 
rank  over  the  streptococcus,  although  there  is  no  sjwcific  micro- 
organism of  osteo-myolitis  any  more  than  there  is  of  suppuration  in 
general.  The  traumatic  fonu  usually  d«'i)ends  on  these  micrcK'occi 
introduced  from  without,  and  hence  is  ])robably  j)reventable  if 
the  wound  is  kept  strictly  asi^ptic.  Should  the  patient  in  either 
case  not  be  carried  off  in  a  few  days  by  sapnemia,  septicaemia,  or 
pyjomia,  the  whole  diaphysis  may  die,  or  su]>puration  occur  l)etween 
the  diaphysis  and  epiphyses,  and  destruction  of  the  neighboiuing 
joints  ensue  (Fig.  61).  In  less  severe  cases  the  medullary  mem- 
brane may  become  thickened,  and  only  the  layers  of  bone  imme- 
diately surrounding  it  may  die  [rentra/  fif-rroHis). 

The  symptoms  of  the  s]>ontuneous  form  are  similar  to  those  of  the 
acute  infective  i)eriostitis  (see  p.  201),  siive  that  at  first  there  may 
be  less  a^lema  and  swelling  of  the  soft  parts ;  but  soon  the 
periosteum  becomes  involved,  and  then  th(»  one  disease  ctui  hai-dly 
bo  distinguished  from  the  oth(T.  The  septic  or  traumatic  variety 
is  attended  by  high  fevor,  rigoi*s,  and  swelling  and  tt?dema  of  the 
limb,  and  a  puffy  tumoiu*  of  the  scalp  when  the  diploe  is  involvcKl. 
In  the  case  of  an  amjnitation  th«'  wound  looks  unhealthy,  the  llaps 
separate,  and  the  i)eri()8teum  readies,  leaving  the  en<l  of  the  bone 
oxpostnl.  A  fungous  mass  of  gi'unulations  genenilly  protrudes 
from  the  medulla  of  the  divided  bone. 

Trentmvnt, — In  the  spontaneous  variety  an  early  and  free  incision 
through  the  periostr^uiri  to  the  boia?  should  ha  at  once  made,  if 
possible  before  pus  has  fornnnl.  In  tnnimati(!  castas  every  effort 
should  bo  dire(;ted  t(jwar<ls  rendering  the  wound  asi»ptic,  and 
ensiuing  an  efii(.*ient  drain.  Of  bite  considerable  success  has 
attended  the  scraping  (mt  of  the  inflamc^l  medulla  from  the  affec't^nl 
bone,  and  then  insutHating  the  cavity  with  iodoform.  The;  consti- 
tutional treatm(»nt  should  be  similar  to  that  described  under  anitc 
perioatitia.  Should  blood  poisoning  {sapram in)  threaten,  the  question 
of  am])utatinn  must  be  raised.  If  this  is  decided  on  it  should  Ix; 
done  through  the  knee-,  elbow-,  or  shoulder- joints,  if  the  bones  of 
the  leg,  forearm,  or  arm  are  involved,  so  as  to  avoid  again  cutting 
through  cancellous  bone.  Amputation  at  the  hip-joint  is  in  it*!clf 
so  serious  an  opemtion  that  it  is  an  open  question  whether  it  should 
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be  undei'taken  in  the  ease  of  osteo-myelitis  of  the  femur,  or  whether 
it  would  not  be  safer  to  amputate  through  the  upper  part  of  the 
femur  and  8cra])e  out  the  medulla.  When  Hepticeemia  or  pyaemia 
is  already  fully  established  amputation  should  not  be  undertaken, 
but  the  cfiPects  of  the  anti -streptococcus  serum  should  be  tried. 

CiiRoxK^  o.sTEO-MYELiTis  can  hardly  be  distinguished  from 
chi-onic  osteitis.  Indeed,  in  chronic  inflammation  of  bone  the  soft 
tissues  lining  the  medulla,  cancellous  spaces,  and  Haversian  canals 
are  geneniUy  equally  involved  in  the  process,  as  is  also  frequently 
the  periosteum.  At  times,  however,  the  inflammation  may  be 
more  or  less  limited  to  the  medullary  membrane,  and  to  the  layers 
of  bone  contiguous  to  it,  and  may  then  terminate  either  in  central 
necrosis,  or  in  ossification  and  the  consequent  oblitenition  of  the 
medullary  cavity  {ostcD-scIerosis). 

Osteitis,  or  inilamination  of  the  bone  itself,  is  always  associated 
with  some  amount  of  inflammation  of  the  periosteum  and  of  the 
medullary  membrane,  and  hence  it  is  often  difficult  in  any  given 
pathological  specimen  to  determine  whether  it  is  one  primarily  of 
osteitis,  ])oriostiti8,  or  osteo-myelitis.  It  may  occur  in  any  bone, 
or  in  any  part  of  a  bone,  but  is  most  fre(iuent  in  the  cancellous 
ends  of  thi>  long  bones,  in  the  cancellated  bones  of  the  tarsus  and 
carjnis,  and  in  the  bcxlies  of  the  vei-tebne.  The  term  osteitis  as 
here  enij)loyod  refers  to  a  chronic  or  subacute  inflammation  of  bone, 
acute  inflammation  of  bone  being  practically  indistinguishable  from 
acute  osteo-Hiyolitis  or  jieriostitis,  under  which  it  is  included.  The 
atnsvs  may  l)e  i)redisposing  and  exciting.  Among  the  former  may 
be  mentioned  syphilis,  tubercle,  tyiihoid,  and  rheumatism ;  amcmg 
tht^  latter,  any  local  injury,  and  ex])osiu-c  to  cold,  damp,  or  malarial 
iniluencos. 

I\itJi(fhi</i/.-  As  in  inflammation  of  soft  pjirts,  the  first  stage  of 
osteitis  is  one  of  incnyiseil  vascularity,  the  bone  apjiearing  red  and 
injected  from  dilatation  of  the  blood-vessels  in  the  Haversian 
canals.  Next,  exudation  and  escape  of  leucocytes  tiike  place  into 
the  delic4ite  connective  tissue  occupying  the  space  between  the 
blood  v(>ssels  and  the  bony  walls  of  the  IIav(a*sian  canals  and  cancelli 
resi)i'('tiv(»ly,  and  the  cells  of  the  connective  tissue  itself  also  undergo 
prolifenition.  The  eai-thy  salts  are  loosened  from  their  connection 
with  the  animal  mattt'r,  and  the  l)one  lamellie  and  trabeculie  are 
softened,  eaten  into  as  it  weiv,  and  al)sorbed  by  the  pressure  of  the 
inflammatory  material,  which  hore,  as  elsewhere,  assumes  the  fonn 
of  a  small -c(;ll-exudation  {(/ninnlaiion-ii'ssiic).  The  bone  is  d(\stroyed 
in-egularly,  appearing  croscentically  eaten  out  into  sj)aces  known  as 
Ifowship*8  lacima-y  in  each  of  which,  and  immediately  in  contact 
with  the  bone,  are  fomid  large  cells  {o8tnn'hisU)  containing  many 
nuclei.  It  is  ])elieved  that  these  osteoclasts,  which  are  in  some  way 
derived  from  the  inilammatory  exudation,  take  an  impoi*tant  though 


ilSTElTIf. 


■207 


unliiiowii  iMirt  ill  the  tibfui-ption  ot  the  b<)ii''.  Thi'  lK)iie-oorpu«ele» 
themitolvcs  am  j^nomlly  thouf^ht  to  be  cntiii^y  puHsivc.  R,n<l  to  tnko 
no  part  in  the  rarefying  iirw^ew.  Tri  thiswiiy  the  llavorHiancnnals 
anil  i^ocelli  becumo  diluti^il,  thi>  rouipact  lM>ne  boin^  thii;'  cniivortod 
into  cancAllutu,  anil  the  i-iincel loins  fiii'thiT  widoiintl  out  [noe  I'ig.  (S 


iiibmne  goTiunilly  ii|i]ionrthick<'iiod. 
in  int!iimmittic)U  of  tho  soft  tinHiit's, 
u:  Thus,  i^'tJ'Uioi,  limy  tiiko  pluw, 
r  ItWM  its  nonritil  appcariinco 


m.Utki. 


<»iji'-ih:. 


the    bone 


TheperiuMtoumunil  inciliilliii 
In  inflainmutiun  of  bont 
ecverul  tenninatJuiH  imiy 
and  the  bono  rcHUinc  im: 
infUinnmtory  niiitoiial  n    . 
become  hard  anil  inihirutod  {iialrii-KliTii»is 
tiileo/iiaiitir  viltitiii).   a   change  comparablo   to 
that  which  occiii>i   in  tho  fibmiil  thiokiining 
of  Uie  soft  tissueN     or  the  rar  f\mtj;  inoto-*-* 
may  continue  until  the  oJTci  tctl  i>oitiimi  f  bmo 
is  complutfly  ilentnyud  b\   tho  ^  miihitioii' 
tissue  {TarrfjiiHi)  imtrilm  or  rarifg)  a  t^rminntion 
Hiinilar  to  iilct-nttion    oi  if  tho  iiitlikTmnatii  n  ik 
more  acute,  the  vchhoIii  in  the  llaverHiun  i  aiials 
may  bccuine  Mtran^ulatfiil  h^  the  pri'viuro  >f 
tiie  inflammatory  miiti>nu1    nnil  thu  niHuimil 
portion  of  Ikiho  mix  iv  {iitrnma)  a  termini 
tion  of  like  nutiiri.  t>  K'l^tn^^i"   "^  ^^^  ">^t 
tiMsneri;  or  fiuall]    tho  nitlanimiit>n  matiniil 
may  break  iIovti  int^i  ]iuh  ('nj  j  unit  ii)    iinil 
an  ubficeBsboiirodm  il  in  a  wni  ^miliar  t  >  that 
which  ucciti-H  in  the  uoft  pailn 

Hii/nt  and  ilimpi  utie  ih<  sipi-i \ ary  "u cord 
ing  to  tho  intciiHit^  cit  tlie  iDllainniutioii  anil 
ore  simihtr  to  thi  hi  of  simjilo  pi  nontitiK  anil 
when,  as  ih  fre<]u<  iitl\  the  caM  tho  o«ti  itiw  v- 
associatiMl  withiniliiiuinittKii  of  tht  pirioHti.uni 
tho  two  can  hanlU  be  ili>(tmKUiiihiil  There  if 
doep-BOatcd  borinf;  p  mi  woixc  nt  iii^'ht  and  i 
perhupit  Home  Hh(;)it  ciili  ma  but  h  hlnm  air 
porio8t«uni  JK  iuMihoil  and  then  only  »hin  tho  bono  is  Huperfitial 
There  is  at  fiiTt  no  s^dhnj;  of  (he  Ixmp  thtURh  eubneipipntly  it 
may  bocoino  porcei'tibU  onhirged  Iho  dii  ji-icateil  character  of 
tho  pain,  its  iiieroono  and  louff  continuance  ift4.r  percuswon  of  the 
bone,  with,  possibh  relief  bj  stoailj  prciwure  and  the  ubinnco  of 
much,  if  of  liny  ]>cii  ptible  Hwdhiif;  pint  to  OHteitia  whereas 
puiii  of  a  more  auporhciul  chanict«r  and  incTca«e(l  on  prmHiirc, 
together  with  an  carher  appearance  of  Bwelhng  indicates  ]H.notititis 
From  chronic  abscesH  it  is  not  alwiijs  posmblt  to  dtof-nost  ostMtis 
though  iu  ab^-esH  tlic  jiain  is  g(  ucrall}  more  liioali?  hI  and  a  slight 
yielding  of  the  bono  at  one  Bjwt  miy  be  diuco^ered 
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Treatment. — Eest,  elevation  of  the  part,  a  few  leeches  in  the 
more  acute  forms,  the  administration  of  iodide  of  potassium  and  in 
some  instances  mercury,  the  application  of  small  blisters  from 
time  to  time  in  the  more  chronic  cases,  and  opiates  internally  with 
opium  or  belladonna  liniments  externally  to  relieve  pain.  In 
obstinate  cases  linear  osteotomy,  which  consists  in  making  an 
incision  down  to  the  inflamed  bone,  and  continuing  it  into  the  bone 
substance  by  means  of  a  Iley's  saw  or  a  chisel,  will,  by  removing 
tension,  generally  give  permanent  relief  and  prevent  further  changes 
ensuing.  Should  the  existence  of  an  abscess  be  suspected  the  bone 
may  bo  drilled  in  several  directions  or  a  small  trephine  applied. 
Where  there  is  a  taint  of  gout,  struma  or  rheumatism,  appropriate 
remedies  for  these  affections  must,  of  course,  bo  given.  In  jwst- 
typhoid  cases  it  may  become  necessary  to  expose  and  disinfect  the 
medulla. 

Rarefying  osteitis,  caries,  or  ulceration  of  bone,  is  com- 
parable to  ulceration  of  the  soft  tissues,  and  is  characterized  by  the 
rarefaction,  molecular  death,  and  loss  of  substance  of  the  bone- 
tissue,  and  the  tendency  of  the  inflammatory  exudation  to  caseous 
degeneration  and  suppuration. 

(\(  use, — Tubercle  and  syphilis  are  undoubtedly  the  most  frequent 
causes  of  caries.  Sometimes,  however,  caries  would  appear  to 
depend  on  a  debilitated  state  of  the  system,  in  which  there  is  no 
evidence  of  tubercle  or  syjihilis,  and  to  which  the  term  stiiima  may 
with  propriety  be  applied.  Occasionally  it  is  the  result  of  an 
injurVc 

PathvliHUi. — Caries,  as  has  already  been  stated,  is  one  of  the  ter- 
minations of  osteitis ;  indeed,  it  is  often  somewhat  difficult  to  say 
wliere  osteitis  ends  and  caries  begins.  In  caries  the  thinned  and 
eroded  traboculie  of  the  inflamed  bone  become  still  further  thinned 
and  eroded  by  the  action  of  the  small-cell-exudation  and  osteoclasts 
until  the  affe(;ted  portion  of  the  bone  is  completely  destroyed  and 
roplacod  by  granulation-tissue.  Under  appropriate  treatment 
ossificiition  of  the  gi-anulation-tissue  may  oc^ur ;  more  often,  how- 
ever, especially  in  tuberculous  Ciises,  the  inflammatory  material 
undergoes  caseation,  and  may  break  down  int^)  })us  and  an  abscess 
be  formed,  which  may  remain  as  such  in  the  interior  of  the  bone  or 
under  the  periosteum,  or  later  may  open  externally,  giving  rise  to 
a  sinus  loading  to  the  disease.  In  other  cases  the  small-cell- 
exudation  undergoes  fui-ther  ])rolif oration,  and  either  makes  its  way 
to  the  surface  of  the  bone  (Fig.  63),  and  thence  through  the  soft 
tissues  and  skin,  or  it  pei-f orates  the  articular  cartilage  and  enters 
a  joint  {/mH/dtitif/  caries).  At  other  times  the  granulation-tissue 
merely  destroys  the  bone  without  the  production  of  pus  {tlry  varies 
or  atrufi  ^ioa) ;  whilst  again  the  inflamed  bone  in  the  centre  of  the 
area  may  die  en  masse  fi'om  the  cutting-off  of  its  blood  sui>ply,  and 
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become  separated  from  the  surrounding  bono,  forming  a  sequestrum 
at  the  centre  of  the  carious  HjKit  {canes  nvrrotica).  In  tuberculous 
cases  giant-cells  and  the  tuborcln  bacillus  have  bt^on  discovered  in 
the  inilannnator}'  exudation.  The  favouiito  seat  of  ciiries  is  the 
cancellous  tissue,  whereas  that  of  necrosis  is  the  compact.  Caries 
is  most  frequently  met  with  in  the  bodies  of-  the  vertebne,  in  the 
cancellous  ends  of  the  long  lK)ne8.  and  in  the  short  bones  of  the 
tarsus  and  carpus..  The  tuberculous  variety,  to  which  many  restrict 
the  term  caries,  is  distinguished  by  the  more  marked  t<»ndoncy  of 
the  inflammatory  material  to  undergo  caseous  changes;  by  the 
soft,  greasy,  crumbling  condition  of  the  bono ;  by  the  more 
extensive  destruction  of  the  bono  ;  and  by  the  little  tendency  shown 
towards  the  formation  of  new  bone  and  I'opair. 

The  sympUnns  at  first  ai*e  those   of  local  chionic  osteitis  and 


Via.  63. — Diagmm  of  caries,  a.  Granuliition  tissue  ;  b.  Smdl-ccll-exudation 
destroying  the  bone  ;  o.  Sinall-ccll-exiulittiou  between  vessels  and  walls  of 
the  Haversian  canals  ;  i».  Normal  bune. 

periostitis,  namely  Bome  pain,  with  a?doma  and  swelling  of  the 
soft  parts  over  the  inflamed  bone ;  but  socm  the  inflammatorj' 
products  make  their  way  to  the  suiface,  and  a  sinus  or  sinuses 
leading  to  the  carious  bone  fonn.  The  sinuses  have  generally  a 
button  of  cedomatous  gi-anulations  at  their  entrance,  and  a  thin, 
purulent,  and  commonly  foul-smelling  discharge  containing  bone 
salts  in  solution  escapes  from  them.  On  probing  or  on  enlarging 
the  sinus  and  introducing  the  finger,  the  bone  is  felt  to  be  soft 
and  friable,  breaking  down  and  readily  bleeding.  Caries  of  the 
vertebiw  and  of  the  articular  ends  of  bone  will  be  described  under 
Diseases  of  the  Spine  and  Joints  respectively. 

The  treatment  will  necessarily  vary  according  to  the  situation  of 
the  disease.  "When  accessible  the  carious  bone  may  be  gouged 
away.  Li  doing  this  it  will  be  known  when  all  the  carious  bone  is 
removed  by  the  part  becoming  hard  to  the  gouge.  The  sinuses 
should  be  well  scraped  with  a  Volkmann's  spoon,  and  the  wound 
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dronscd  with  iodoform -glycerine  emulsion  and  iodoform  gauze. 
Unfortunately,  howovor.  after  the  carious  part  hna  been  removed 
tho  disGOAC  iniiy  recur  in  the  surrounding  bone,  so  that  in  caries  of 
the  tai'Bun  or  carpus  it  may  be  better  to  excise  the  whole  of  the 
affected  bono  or  bones,  or  where  the  caries  is  extensive,  to  amputate 
the  foot  or  hand. 

Nrcuosis  ta  the  death  eit  matte  of  the  whole  or  part  of 
0  bone,  and  is  analogous  to  gangrene  of  soft  parts.  It  is, 
however,  of  more  frequent  occurrence  than 
gangrene,  inasmuch  as,  owing  to  the  hard  and 
resisting  nature  of  bone,  the  vessels  are  more 
Uablo  to  become  compressed  by  the  inflam- 
matory' ofiuHion,  and  the  blood-supply  in  con- 
sequence to  be  cut  ofi.  For  the  same  reason 
necrosis  is  more  common  in  compact  than  in 
cancellous  bone ;  whilst  the  roverso  holds  good 
with  regard  to  caries.  Hence,  moreover, 
necrosis  is  more  frequent  when  the  inflam- 
niatiou  is  acute,  caries  when  it  is  less  acuto,  as 
in  the  latter  case  the  bone-trabeculoj  slowly 
yield  and  disintegrate  before  the  less  quickly- 
produced  inflammatory  exudation,  and  the 
vessels  consequently  eticapo  compression.  The 
bimos  most  often  affected  are  the  til)ia,  tlio 
femur,  the  lower  jaw,  the  bones  of  the  skull, 
and  the  phalnnges  of  the  fingei's. 

CVitiw.— The   immediate   cause  of   necrosis, 
like  gangrene,  can  in  nil  cases  be  traced  to  the 
cutting  off  of  the  blood-supply  of  the  bone,  and 
this  again  imiybedue  to  inflammation,  injury, 
iir  more  rarely,  as  in  the  necrosis  which  some- 
times occurs  in  old  people,  to  some  change  in 
the  vessels  pittbably  nun  logons  to  that  producing 
f[a.  in.  -  -  NccroniH      senile  gangrene  of  soft  pni'te.     The  causee  of 
lit  ii1«ifl  ')f  tiliin.       inflammation  of  binie  may,  therefore,  also  be 
1  Uniitt  s-SHrKcry,)      j.^.^gj  ypon  as  caiise«  of  necriisis ;  but  sj-phUis. 
the  specific   fevei-s,  especially  scnrlutina,  and 
mercuviiil  and  phosphorous  poisoning,  maybe  particularlymeutionc*!. 
I'liihiiliHiii.^ln  injury,  thodeath  of  the  bone  is  due  to  the  stripping 
off  of  the  j>oric)Htonm,  the  destmction  of  the  moduUurj'  membrane, 
or  moil-  rai'oly  the  plugging  of  the  vessels  in  the  liavei-siun  canals 
with   clot-t.      Ill   this   way   necrosis   may    occur    after   compound 
fmetui'o.   iir  in   stumps  after  amputation;   but  the  iiifliimmntion 
thiit  folliiwH  the  injnrj'  has  no  doubt  also  n  share  in  its  pnNluctioii. 
The  wiiy  in  which  necrosis  is  biimght  nlxiut  in  inflummatiun  has 
already  bogu  dejtcribed  under  periostitis,  o^toitis,  oud  ostco-myelitis, 
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and  according  oa  it  results  from  ono  nr  other  of  thcRe  cniixcfl  will  it 
vary  in  its  aitiiiitton  n.iii1  nxtniit.  ThuH,  whoii  due  lu  simple 
periostitis  it  is  gpiiiTiilly  liinibtl  to  thn  extnrtiiil  liitiit<liii'  iif  tho  Imne 
[prrip/imil  uerntiia);  when  Ui  Nimjilo  ciHt4H>-itiyiilitis,  to  the  liiysrs 
im mediately  sun'uundiiig  thi'  nie<iulliiry  wliulI  {erutrni  nemiKit) ; 
when  to  diffuse,  septic  or  infective  periostitis  or  osteo-myelitiH,  it 
may  affect  the  whole  thickness  of  the  sluift  (Fig.  (i4).  and  possibly 
the  whole  djaphysis  (idul  un-nitit) ;  whilut  whi'ii  due  tu  osteitis  it 
it  is  nsuolly  associiitcd  with  ™iie:i.  und  only  ii  i>orti<>n  iif  cancellous 
tiiwae  perishes  {ttirin  nrrrnfim), 

Chamdera  nf  ilniil  fame— ITic  di-ad  Ume,  which  in  ruUol  o 
secjuoHtrum  or  an  exfuliution.  in  IiIoihUosh,  whit^.  hnrd,  dr^'  and 
BrjnoronH  when  Htrni'k,  but  often  U-cuniOH  hroun  ov  blnrk  when 


Pio.  65.— Diftgrnm  of  tlie  proceM  of  "eparnUnn  «f  ilciul  Imii 
A.  Inflame-t  living  Imne  with  fomintioB  "'  — i...:~-  i:_ 


witli  the 


■I,  hcnllliy 


exposed  to  the  air  an<l  the  nctioD  of  the  disi-havftes.  Ita  free  surface 
is  smooth  and  even,  or  if  previously  intlnined,  rough  and  irregulor; 
ita  inar(jins  are  soriiited  anil  iHKn*^  '•  *nd  its  previously  attached 
aurfoce  is  rongh  and  uneven.  It  is  heavy  when  Rclcrr>tir  chtuiRea 
have  occurred,  light  and  poronn  when  OAHociated  with  caries. 
Prtirrn  o/'  tiimrtili'ii,. — 'Wnicn  n  ]«)rtion  of  Ume  has  iHKaime 
necrosed  it  m'ts  hh  ii  ten>ign  Imdy  and  nature  tries  to  cast  it  off. 
In  some  mtuutions  ^he  in  succesHful.  in  others  she  ^lils.  and  if  not 
assiHtcd  hy  ait  tlie  dt^ud  Ixine  may  remain  am  a  lifelen^c  Himri'e  of 
irritation,  Tlie  Heguiration  of  dead  bone  is  bent  studied  in  su)>cr- 
flcial  sitimtioiis.  ns  in  the  cmniiil  l>ones  (Fig.  fili),  where  its  ]>mcpss 
can  be  watched.  Horc,  wny,  fnmi  the  breaking  down  of  a  M}'])hilitic 
node  (it/iiliilitir  jfriiislitiii),  a  i»ii1ion  of  Iwno  is  esiiOHed  and  dins. 
This  acting  an  iin  in'ituiit  cnuw's  the  lumn  around  to  lieroriie  in- 
flamed (Fig.  «■)) ;  rnrpfiiction  (nlirriitiuii)  ensues,  and  around  the 
dead  portion  is  foimed  a  gn>ove,  which  gradually  dee^nA  ui!^ 
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extondx  beneath  the  dcnd  part  until  the  latter  is  completely  cut  off 
from  the  livini;,  and  it  not  removod  by  art  simply  comea  away,  or 
er/iitiiit^,  BB  it  in  tiKihnically  termed.  The  cavity  left  liocomeR  filled 
with  t^iiiilatioiiK,  whii'h  eiibsequeiitly  osaify,  and  su  rextorc  the 
luft  jMiit.  In  situationH,  oB  in  the  tibia  (Fig.  67).  where  the 
periosteum  hns  not  been  deatniyed,  oBsification  of  tluB  membrane 
pmceedB  nt  the  Banie  time  oa  the  bono  ia  being  Bejiarated.  The 
dead  bone  thus  becomes  aurroutided  on  all  sideB  by  now  bono,  and 
lies  Imthed  in  pus  in  a  cavity  lined  with  ppranulations  (Fig.  68), 
and  though  loow,  in  thuH  pravontod  from  being  cnat  off.  It  is  then 
sni<l  to  be  iiiiytgimited,  and  is  cjilled  a  irQiieitrum,  At  certain  Bpota 
where  tho  porioHtoum  and  soft  tiRRuea  have  been  poi'forat^  by  the 
di»cliargo9  from  tho  iiiflunied  Imne  waking  their  way  to  tho  surface, 


ossification  docs  nut  occur,  and  these  aperturcH  thus  loft  in  the 
casing  of  now  bono  arc  called  c/wnr  {Vifft.  liT.  UK,  GR.  il).  In 
nocroHis  of  the  )Ki)>liteal  surface  of  the  femur,  where  tho  ]ieriusteum 
is  very  thin,  and  is  mcifly  in  contact  with  tho  loose  fat  and  ooUulor 
tissue  nt  tho  jKiplitcal  s])ac<^  tho  periostifUTii  is  ustmlly  dostii>yed 
and  no  obkcous  Bhoiith  is  fomic<l,  the  dead  bono  then  lying  in 
ciintact  with  the  itoplitoul  artery.  In  this  mtuation,  moivovor,  the 
neciiiiqs  is  usually  limited  tii  the  ti'iangidar  popliteal  sui'fuoo  of  the 
bone,  the  linn  attachment  ot  the  fibrous  iiitennusculai'  septa  Ut 
the  lidgCH  in  the  femur  on  each  side  ot  this  surface  piwentiiig  tho 
further  Kqmintiou  of  the  poiiosteum  and  consequent  death  of  more 
l)one.  After  the  removal  ot  tho  sequestrum  the  cavity  (Fig.  69,  /) 
fills  with  gi-anulations,  though  more  slowly  thou  utter  the  romovol 
of  an  exfoliation. 
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fiympioms, — ^Theso  vary  acconling  t^)  the  cautso,  ntafjo  and  «itiia-^ 
tion  of  tho  necrosw.  ^Vhon  of  iiifliiinnmt^)rv  oripn  the  sjTnptoms 
at  first  will  l>e  those*,  already  doscnbod,  of  ptniostitiH,  ostoo-myelitis 
or  ontoitiH,  acoording  jvh  one  or  other  of  these  haH  produced  it. 
When  suppuration  has  oecunvd  and  an  incision  has  bc»en  made  to 
the  dead  bone,  or  the  dischur^.<s  have  made  their  way  to  the  surface, 
or  the  wound,  in  the  case  of  an  injury,  leading  to  the  dead  bono 
has  remained  open,  a  sinus  or  sinuses  will  exist.  These  ^nerally 
discharge  a  thick  foul-smelling  pus,  and  are  accompanied  by  much 
thickening  of  the  lK)ne,  and  redness  and  brawninr^ss  in  some 
instances  of  the  surn)unding  skin.  On  i)assing  a  probe  the  dead 
bone  will  probably  Ix)  felt.     In  traumatic  cases  there  will  further 


Fi.;.  67 


Figs.  67,  ^S^  ami  69  illustrate  the  formation  of  a  soqucstrum,  it8  Hcparation 
from  the  living  bone,  ami  the  cavity  left  after  it»  removal,  a.  Dead  bone  ; 
b.  Living  bone  ;  c.  The  separated  perioHteiim  lined  by  granulations ; 
d,  Cloacro  lined  by  granulations,  which  are  indicated  by  shading,  and  are 
continuous  with  those  lining  the  cavity  containing  the  sequestrum  ;  e.  New 
porioflteal  bone  perforatetl  by  cloacae.  /.  Cavity  left  after  removal  of  the 
dead  }>one.     (After  Billroth.) 

bo  the  history  of  the  injury.  Having  discovered  dead  bone  the 
next  point  to  ascertiiin  is  if  it  be  loose*.  This  may  be  done  by 
observing  if  it  can  be  moved  by  a  prolx?,  or,  if  two  sinuses  exist, 
by  passing  a  probe  down  each  and  ju-essing  alternately  first  in  one, 
then  in  the  other.  If  tho  se<iuestnim  is  loose,  a  set^saw  movement 
may  thus  Im:»  given  to  it.  In  supei'ficial  situations  su(;h  as  the 
cranium,  or  wh(»re  a  l)ono  pi"otru<les  or  is  exjjosed,  as  in  a  stiunp  or 
cx)m]K)und  fractuix^*,  the  dead  lK)ne  will  at  once  be  known  by  the 
characters    alivady    given    (p.    211).       The  chief  dMncUvf  siyna 
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Iirfiri-ii    nui'iisis   If  It'/    iiirit.'^    ;»!••:      In    iKTi-o^i.s    tlio    il«'a(.l    Imhk* 
^^niu'iiiiiy  iianl  and  sinontJi,  in  carios  soft,  rou;;li,  and  cnimblin* 
in  nncroHLH  tho  piniulutions  unmnd  the  sinus  are  healthy  and  t; 
skin  is  j^-nrTally  nonnal,  in  caiicH  there  may  be  no  granulatioi: 
or  if  prcwnt    th<\v  may  Ik*  (wlematouH,   and  the  skin   around 
undennin<Ml  or  inilamtrd;    in  nox^'rosis  the  discharge  is  thick  ai 
yellow,  in  cantos  thin  and  watery ;  in  neci'osis  theix?  may  be  gn? 
thickoninf?  of  the  Ixine,  in   caries  there  is   usually  but  little. 
iinist  not  1h'  for<rottcn,  however,  that  C4iries  may  be  associated  wi 
necrosis.     In  sonic  casi's  of  necrosis  no  suppuration  occurs  (</«; 
iitrrobis),  l)ut  the  lK>no  becomes  grrmtly  swellcHl  from  the  exci^ssi 
t'onnation  of  new  bone  ai-ound  the  dead  portion.     It  then  close 
res<»nil)les  a  new  f^owth,  from  which  it  may  be  impossible  in  soi 
instances  to  distinguish   it  without  an   exploratory  incision  (s 
Tunioui's  of  Bone). 

TnatiiH'ut.-  -The  doa<l  bone  should  be  removed  as  soon  as  it 
lo<>s<».  AVhen  it  is  supei-ficial  tliis  can  generally  bo  done  by  tl 
forceps,  after  slightly  enlarging  if  necessary  the  sinus  through  tl 
soft  tissues,  or  where  the  end  of  the  sequestnun  is  exposed  in 
stunij)  by  simply  (b*awing  it  out.  But  where  the  dead  bono 
invaginat<'d  and  the  cloacjo  leading  to  it  aixi  small,  a  more  serioi 
op<'rati<ni  is  required  {setjnestrotomy).  The  operation  is  much  facil 
tateil  by  the  use  of  an  Esmarch's  Imndage.  The  sinus  leading 
the  most  convenient  cloac4i  should  Iw  enlarged  by  a  simple  incisi( 
in  the  longitudinal  axis  of  the  limb,  the  sequestnun  seized  1 
forcejis,  and  if  pnieticable  dniwn  out.  If  the  cloacii  is  too  smc 
to  admit  of  this  it  must  1x3  enlarged,  or  two  cloaca?,  if  proson 
may  1h>  laid  into  one  by  cutting  away  with  a  mallet  and  chisc 
lIolYinairs  for<"eps,  Iley's  saw,  gouge,  &c.,  the  intervening  portic 
of  the  slicath  of  new  lH)ne.  No  more  of  the  new  bone,  howeve 
than  is  absolutely  ntvossiiry  should  Ixj  cut  away  for  fear  of  weake: 
ing  the  limb.  For  the  sjune  reason  cloaca)  should  be  eidargod  ; 
tht»  longitudinal  axis  of  the  Inme.  The  extmcticm  of  the  seque 
trum  may  oftcni  be  aided  by  the  ust»  of  the  elevator,  or  by  cuttir 
it  in  two  pieces  with  the  Iwnc^-scissoi-s.  The  cavity  should  then  1 
sprinklcMl  with  iodofonn,  packed  with  iodofonn  or  sjd  alembrol 
gauze  to  i)revent  bleeding,  and  the  wound  dressed  with  gau 
imi)regnat4'd  with  the  sjime  or  other  antiseptic  material.  Whil 
the  cavity  is  healing,  which  when  large  it  may  take  many  wc»el 
or  even  months  to  do,  the  patient's  strength  must  Iny  supjK)rt< 
by  tonics  and  a  genemus  diet.  At  times  the  st^questnim  is  i 
intimatelv  interlocked  l)etween  the  old  and  the  new  Ikhic  that 
may  Im*  impossible  to  remove  it.  In  some  situations,  as  the  tibi 
a  llaj)  of  the  new  Innie,  with  the  overlying  soft  tissues,  may  Ih»  tunn 
back  by  making  a  longitudinal  incision  with  a  cross  cut  at  each  or 
through  the  poriosteiun  and  bono.    After  the  sequestrum  has  be< 


S^pb'irU. — The*  viii-y  occurdiiifr  U)  t!io  tawso.  stHRP  and  aUiui- 
tinn  of  thn  ti(wrt»U.  Whpii  i)f  inlliuiiimitory  origin  the  ajin]itoius 
>t  first  wiJl  I*  thime,  aliwuiy  ilo-orilxwl,  i)f  pcriustitiit,  iwteo-iiiyelitis 
iir  oebntia.  (uxHinlitifc  iu>  one  ur  oIIht  of  the*  haw  girodun^l  it. 
Whi-n  siiji]>ur)iti»ii  hii«  fiwunieii  mid  an  intntdoii  hiis  linen  nmilc  to 
thn  dead  honp,  or  the  liiiwhiirpce  hnve  iimdp  thoir  wny  to  the  surface, 
(■r  th(^  wound,  in  th»  onw  of  nn  injur}-,  leading  to  tlie  iloud  bono 
hat)  rranainnt  ngion.  a  aintiH  or  sinusce  will  exist.  These  i^iiemlly 
di^rhnr)^  n  thick  (oHl-Mmplling  pint,  and  uro  aiHwmjxuiicd  by  niudi 
thirk^ninff  of  the  bono,  and  rodnpita  and  hruwTiinnw  in  some 
instonnw  of  thi-  niirmiiiiding  skin.  On  patwin);  a  pnibp  the  dond 
bono  will  ptvbiibly  bo  folt.     In  tniumntic  casca  thero  will  turthor 


FliHki  47,  69.  auil  nv  illiulnte  Uie  foruntion  at  a  »i]qils«lnin,  ite  M|>«niliini 
(rva  Iba  liring  Imiii,  anil  tiiv  entit;  left  after  ita  nmoriJ.  a.  Dsul  bong  : 
i.  Un»g  bono ;  c.  Tho  (clarBtnl  pcnMtcum  liool  bj  gninuUtiolu ; 
''.  Cldam  liaal  bj  grauuklioiui,  whicb  uv  Inilieatal  bj  ibiuliog,  Miil  ait 
BoatlDKODp  vilb  lliOM  liiiin)-  tha  eivilir  mnlaining  Ibe  MqiMiiilmni ;  f.  New 
pcriortad  Imi'v  |wrfonit«>l  by  siMaa.  /.  Catitj  ktl  after  nnoTnl  of  the 
limil  bono.     (.Aftor  Blllrolh,] 

hi-  the  bifltiiry  of  llin  injury.  Having  dinx>vored  dead  bono  thn 
nwit  jwint  U?  iiMvrtaiii  is  if  it  Ik  Iodm'.  'ITiia  miiy  bo  (lino  by 
(ihairvint;  if  it  ran  bo  imivod  by  a  pn)tio,  or,  it  two  mnuMts  otist, 
by  (MMung  a  ptulw  iluwn  unt'li  and  pinwiiic  altcmHtcty  finit  in  oiu*. 
I^m  in  till-  otlwT.  II  thi>  MNiuotitruiu  in  biuno,  a  ww-hhw  Riiiveniont 
niay  thiu  In-  kivi'D  Ui  it.  In  miiw-rticial  rituulinns  mi-h  lui  thi- 
ctnninni,  nr  wbi-m  a  bonn  jipitnidon  or  im  <<xtiuM<d.  iw  in  a  Mtuiup  or 
niiu|a>uiiil  fnii'tiin'.  thi-  ilrud  bono  will  ut  onco  bo  known  by  tin- 
idwru>^(«r»    aluuuly    );■*'''■>    (!'■    -"V        'l''"'   <lt<';(   iliflnx'Ui'i    t»jn>i 
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absooss  ID  approaching  the  surface ;  Home  cnloiiia  and  [Ottilia  of  the 
soft  tixaucB ;  occanional  enlargement  of  the  end  of  the  bone;  and 
later  Bomo  du^kj  rediiosH  of  the  skin.  Intermittent  attochs  of  in- 
flammation of  a  noighbnurinK  joint  without  other  Apparent  cause 
are  very  miggeHtivo  of  aliscess.  These  i«yinptom4  will  usuallj'  servo 
to  di(i|>noRe  abnccss  Ii'om  rheumatiitm,  loc«I  jMnostitis,  and  a  new 
growth  in  the  end  of  the  bone.  From  chronic  osteitis  it  cannot 
always  be  distinguishetl ;  but  this  is  not  of  so  much  importance  as 
the  treatment  is  pnictirally  the  same.  A  skiagraph  might  possibly 
show  the  cavity  in  the  bono, 

Tjvitmfut. — ^An  Eamnreh's  bandage  having  been  ui)plicd,  a  cnicial 
or  T-Hbit])ed  incision  should  bo  made  over  the  t<indcr  xpot.  and  the 
bone  trephined.  If  pus  does  not  eifcapu  a  ]>orforator  should  be 
thrust  in  various  directions  into  the  cancellous  tissue  in  the  hope  of 


I.  —  Kecrased  cancelloas 
in  almcesa  cavity,  (Prom 
BnrthotoTucw'B      Iloapital 


dincovoring  it.  The  jilwoss- cavity,  after  having  boon  well  scraped, 
should  he  inop]iod  out  with  carbolic  iici<l  iir  chloride  of  zinc,  and 
dusted  with  iislofonn,  and  the  wound  dressed  with  iiMhifonn  or  other 
antisiiptic  gauze,  great  cure  being  tiiken  to  keep  it  asc^itic.  Should 
tbo  alwcew  lii'eak  into  a  joint  amputiition  will  jirobably  be  nei'OBNiry, 

2.  Diaaiaa  iltjieiidiiig  v/ion  Nimjiti:  Iftferl  iir  lurrfiise  in  yatritiuu 

of  Hour. 

TJiider  this  head   are   included  two  dixeiiHeH  of   Ihhic  in  which 

neither  iniliiminution  niir  wui'h  cinistitutiimnl  jiffei-ti'ins  as  sj-jihilia 

or  stvuma  apjieiir  t«  tjike  part-  Ati-ophy  and  Ilyjiurtnipliy. 
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Atrophy  of  Ixnio  Ih  a  coimnon  accoinpainincnt  r)f  old  attfe.  It 
may  also  be  i)rfHluc'(Ml  ])v  ^n-os>><ur(.*  and  disuso.  ThiiH  it  is  seen  in 
the  IxKlioH  of  the  vei't4d)ni»  from  the  prossuro  of  un  ancnin'sin  of  the 
af>rta  or  a  tumour  in  t\w.  mediastinum  ;  in  the  Inrnvti  of  u  limb  from 
disuse,  as  in  lonp-continu(Ml  joint-dis<'aM<»,  and  in  stumiw  after 
amputation.  An  ati-ophied  Ixino  is  always  decnuiwjd  in  weight,  often 
in  Hize ;  and  in  some  situations,  as  the  nock  of  the  femur,  is  liable 
to  fracture  on  slight  provocation.  Atroi)hy  is  always  attended  with 
more  or  less  fatty  <log<»noi-ation. 

HYPERTRorilY  of  lK)no  is  an  ov(M'pi'owth  oi  \xmo  which  is  duo 
merely  to  an  incn»ase  of  nutiition  and  not  to  any  inflammatory 
change.  It  is  gonenilly  d(<iR>ndont  uiM>n  excessive  functional 
activity  of  the  part,  the  lK>ne  increasing  in  size  and  strength  com- 
mensurately  with  the  hyix»i1;roi>hy  of  the  muscles.  It  may  also 
occur  in  association  with  genenil  hyi)ei-ti*ophy  of  the  tissues  in  the 
affection  known  as  congenital  hviK'rti-ophy.  It  must  l)e  distin- 
guished from  inflammatory  thickening  of  Inme,  a  condition  to 
which  the  t<.»nn  * '  hyi)eilr<)i>hy  "  is  sometimes,  tlicmgh  incoiTectly, 
applied. 

.'{.   <\ni8titu(ioHal  Affections  <>/"  Ihmv, 

Under  this  head  wva  in<'hided  S^'J^hilitic  and  Tulwrculous  affectitms 
of  bcme,  Rickets,  Scurvv-nckt>ts,  Mollities  Ossium  and  Acromegsilv. 

Hypiiilitic  AFFE(rrioN.s  OF  HONE  are  conunon  Ixith  in  acciuired 
and  c<mgenital  syidiilis.  In  the  former  they  generally  occur  duiing 
the  tertiaiy  st^igf^s  of  th<»  affection,  either  as  gummat^nis  inflam- 
mations of  the  iH»nosteum  (nodes),  or  as  chronic  inflammatory 
thickenings  or  gunnnatr)us  infiltrations  of  the  l)one  itself,  leading  to 
caries,  nei*rosis,  or  sclcn)sis.  For  a  full  account  of  the  i)eculiaritie8 
in  the  al)ove  affections  when  due  to  sy])hilis  the  student  is  referred 
to  a  work  on  Pathology.  Tlie  affections  of  the  bones  in  cMif/entUtl 
syphilis  have  already  In^en  briefly  referred  t^)  in  the  section  on  that 
subject  (see  p.  (JO). 

Tubercle. — AVe  have  already  seen  that  many  of  the  inflammatory" 
diseases  of  Iwne,  esj>ecially  some  fonns  of  nii'efying  osteitis  or  caries, 
are  attributed  to  the  pix»s(nice  and  degeneration  of  tuliercle ;  and  it 
has  been  jxiinted  out  in  what  i-esjK^cts  the  affwtions  of  tubercidous 
origin  differ  from  those  of  a  simple  or  triuunatic  nature.  Here  it 
need  only  1h»  jidded  that  miliary  tulnTcles  may  often  l)e  found 
sciittered  through  the  medulla  and  in  the  C4incellous  tissue  in  cases 
of  acute  tul)ei'culosis ;  but  as  in  these  cases  the  lx)ne-afft»ction  plays 
but  a  secondary  part  and  cannot  be  diagnosed  during  life,  nor 
indee<l  as  a  rule  gives  liso  to  any  sympt^nns,  it  need  not  be  fuither 
descril)ed. 

Rickets,  though  g<'nerally  described  luider  Diseases  of  I^)n<»,  is 
a  constitutional  affection  occuning  in  infancy  and  early  childhood. 
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It  is  charactorizod  by  impaired  nutrition  and  arrest  of  development 
of  the  whole  body,  and  especially  by  the  softening  and  the  resulting 
defonnity  of  the  bones. 

(Utnses. — (1)  Malnutrition  produced  by  improper  food,  especially 
an  excess  of  the  starchy  elements  during  infancy;  (2)  debility  of 
the  mother  during  gestation  and  lactation  as  the  result  of  excessive 
child-lx^aring  or  ovor-suckling ;  and  (3)  bad  hygiene,  i.e.,  want  of 
fresh  air  and  sunshine,  residence  in  damp  dwellings,  uncleanliness, 
and  lack  of  attention  genenilly.  Tubercle  and  syphilis  in  the  parent, 
but  I  think  without  sufficient  evidence,  are  also  given  by  some  as 
causes. 

Fatholoyy, — The  bone  changes  consist  essentially  in  the  formation 
of    soft,   vascular,   imiwrfectly-ossified   bone,   which  replaces  the 

healthy  bone  as  the  latter  is  gradually 
absorbed  in  the  nonnal  process  of  develop- 
ment. This  ill-fonned  bone  is  produced  both 
at  the  line  of  the  epiphysis  and  under  the 
l)enosteum,  i.r.,  in  those  situations  where 
active  gi'owth  nonnally  occurs.  In  the 
fonncr  situation  the  intermediate  semi- 
transi)arent  bluish  zone  of  ossifying  caiiilage 
betw(»en  the  diai)hysis  and  epiphysis  is 
gieatly  inci-eased  in  thickness  and  its  line 
of  junction  with  the  Ixmo  is  no  longer  straight 
but  broken,  in  conscMiuence  of  the  irregular 
advance  of  ossification.  The  adjacent  bone 
is  soft  and  s]K)ngy,  and  ccmtiiins  hero  and 
thei-e  Lslets  of  C4irtilag(i  which  have  escaped 
ossification,  whilst  its  medidla  is  abnonnally 
vascidar.  It  is  to  the  excessive  formation 
of  this  jn-oliferating  layer  of  cartilage  and 
ill-fonned  lx)ne  immetliatcly  underlj'ing  it 
that  the  eidargement  of  the  ends  of  the 
long  Inrnvs  and  the  leading  of  the  ribs  (Fig.  73)  so  characteristic  of 
rickets  is  duo.  Mici-osco])ically  the  cartilage-cells  in  the  bluish 
zone  aw  mnm  enlarged,  and  instead  of  being  aniingcnl  in  regidar 
colunnis  are  grouped  int^gularly ;  whilst  the  calcification  of  the 
matiix  Ix'tween  them  is  also  seen  pi*oceeding  in  an  irregular  manner, 
so  that  calcified  or  ossified  i)atches  exist  here  and  there  where  all 
should  1m»  C4iililag<»,  and  i)oi'tions  of  cartilage  where  all  should  bo 
lK)ne.  TIk'  vascular  medullary  spaces  which  are  continuous  with 
thcw  channels  in  the  shaft  likewise  project  in  an  irregidar  manner 
into  the  cartilage,  and  the  laminie  of  Ixjne  fonned  from  the  osteo- 
blasts lining  these  H])aces  are  deficient  in  eailhy  sidts.  Under  the 
lu'riosteuin,  the  suju'i-ficial  layei'S  of  which  ai-e  unaffected,  similar 
soft  bone  is  laid  down  in  consequence  of  the  osteoblastic  layer, 


Fio.  72.  —  A  longitii- 
(linul  section  of  a 
rickety  femur.  (St. 
Bartholomew's  Hos- 
pit:il  Museum.) 


thi)U(;h  iiicrca^od  in  thickncrw,  protliifiii);  usbHigGiictic  Bbtvn  deficinnt 
in  eiirthy  HoltH.  lIoiiCR,  whilHt  nil  the  hoiieH  an>  more  iir  leas 
emftenoil,  tlui  lonj;  bi>iiuH  bcciitun  HWuUi'n  ut  thdr  pikIh,  uiid  thu  flat 
tnnca  thickctioit  <!><)iM'iiilIy  uIhiik  thcdr  line  of  Hutiiro.  Tim  liver, 
uploon,  mid  lymphiitic  j^liiiiik  are  uften  enliirfj^oil  fruni  irTC|>ulur 
incrcaso  of  thiUT  lihroiiH  (.'iGiiicntN  I  th  u(h.1ch  are  goiiciully 
Hoft,  Hal)by,  ;iiiil  wufted. 

Syin;ifa';n*.--Rickcl*i  in  most  froii  i  tly  ct  with  betwwn  the 
ORBS  of  ('ifjhks'ii  munthH  mill  twi  unl  i  half  jo  TV.  Amo(i}(  the 
eiirlj-  Byrapt<)iii«  iiuiy  Iw  iiirtii'pil  »  a  ti  f,  t  th  ■  foifhpiid  and 
pcrhapu  of  tlio  ui>iwr  juirt  uf  thi.<  bud     thi'owing  S  uf  the  bctlcluthes 


I'lo.  73.-   Tliu  u-liole  -i!  one  m<\<s  of  the  cheat  frotii  a  uckcty  cliili 

"bisuliiig"  uf  lliu  iiU.1t  their  c:ii»to-i:lion<lml  joint.  {The  rictrl//  r-nviri/.) 
Tlie  ril«  lire  lia>3  eiirvuil  ihan  nonnal,  unit  tiie  tt-irum  U  pdibcil  forwarJ. 
(SL  Iturtholumcw'a  Huniiilal  Mauuiii,  No.  '270 a.) 

from  It  d'.'''iii<  of  tlic  rhilil  to  bo  ihkiI.  ii  f^t^nonil  I'o.stlcwoicFv,  iind 
offt-n  iiTi  exci'Msivp  t<'nili.'riii'.*i  im  hiuidliiijr  and  livi-i-mihi  to  iiicivt'iiiont. 
Si'inotiitU'K  Lii'f^  i[iiiiiititipi'  iit  phimiiluttfl  (if  lim*'  ari'  tiiuiul  in  tho 
urine,  Tlio  ulxUmicm  iw  (.-oiiemlly  cnliirp'd,  iiiiil  tlu'iii  in  tre<iuently 
8(Hllc  piMtiiL-  mtiin'h  iLiid  flatuliJncp.  Tlie  nwiJliliK  "f  thi!  I'lldw  of 
th(i  limp  biini'H,  fn]H>ciiilly  of  tlio  Uiwer  end  of  the  nuliiiH  mid  tilaii, 
tho  tmiiiHiig  of  tlif  ribs  whom  they  join  the  eiirtiluf,"!K  (l''iK.  ":(),  and 
tho  thii'keiiiiip  of  the  i-nmiiil  Imnes  uloni;  their  line  of  trntin-e  are 
chaiucteriiitic  of  tho  disease.    Later,  bending  of  the  bouuH  uecMn. 
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Thus,  tho  long  bonos  generally  give  in  the  direction  of  their  norma 
cui'voH  and  near  tho  epiphyses,  leading  to  knock-knee,  bow-legs, 
and  other  dofonnities.  Tho  yielding  of  the  ribs  to  atmospheric 
pressurt)  pro<^luces  the  defonuity  known  as  pigeon-breast.  The 
spine  p^o^<ents  a  general  ciu'vatuix}  with  the  convexity  backwards  in 
infants  and  yonng  chil(bt»n,  and  in  older  children  a  lateral  or  a 
lordotic  curve.  The  })elvis  is  ill  develoi)e<l,  flattened  and  usually  of 
a  ronifoiTu  or  hour-glass  shape  in  consequence  of  the  depression 
of  the  pi-oin<:)ntory  of  the  sacrum.  The  head  is  square,  the  forehead 
prominent,  and  the  fontanelles  are  late  in  closing.  The  occipital 
bone  is  sometimes  thinned  so  that  it  yields  on  pressui-e,  or  it  may  be 
in  places  absorbed,  a  condition  known  as  craniotabes.  By  some 
pathologists,  however,  this  condition  is  believed  to  be  due  to  con- 
genital syphilis.  Dentition  is  generally  delayed,  or  the  teeth,  if  cut, 
often  soon  decay  and  fall  out.  Bronchitis,  diarrhoea,  convulsions, 
laiyngismus  stiidulus  and  chronic  hydrocephalus  are  not  infrecjuent 
complications ;  and  to  any  of  these,  but  espociiilly  to  the  first  two, 
the  child  may  succumb.  Under  appropriate  treatment  the  disease 
is  nearly  always  arrested,  jind  perfect  recovery  results.  The  bones, 
however,  if  much  l)ent  are  liable  to  become  consolidated  in  their 
defonned  condition  and  i)remature  synostosis  of  the  diaphysis  and 
ei)ii)hysiH  is  apt  to  occur,  inducing  a  stunted  gix>wth.  The  bones 
aix)  also  harder  and  denser  than  natural,  esjKHjially  on  the  side  of 
their  concavity,  whei*e  a  thick  buttress-like  layer  of  dense  hard 
l)one  is  fonned  (see  Fig.  72).  Similar  changes  sometimes  occiu*  in 
older  childi-en  usually  between  the  ages  of  nine  and  thirteen,  and 
are  then  si>oken  t)f  as  late  rickets.  It  is  believed  by  some  that  when 
rickety  changes  oceur  thus  late,  they  ai-e  merely  a  recrudescence  of 
the  dist>asc  which  in  early  life  had  been  overl(M)ked  (Makins). 

The  treatment  i-esolves  it^c^lf  into  proper  feeding  and  correcting 
bad  hygienic  conditions.  The  child  should  have  ])lenty  of  new 
milk  and  cream;  and  the  juice  of  raw  or  underdone  meat,  or 
underdone  meat  that  has  been  ixmnded  up,  should  be  given  in 
(iuantiti(\s  suited  to  the  age  and  i)ower8  of  assimilation.  Fari- 
naceous food  should  1h»  restricted  in  amount,  and  in  the  case  of 
infants  forbidden.  Abundance  of  fi*esh  air  and  sunlight  and  atten- 
tion to  cleanliness  are  esiK?cially  indicated.  In  the  way  of  medicine 
cod-liver  oil  is  the  most  imiKU-ttint,  and  may  almost  l)e  looked  uiKm 
as  a  sjx'citic.  It  should  ha  combined  with  sjTup  of  the  phosphate 
or  la<'to-pliosj)hate  of  iron  and  lime  in  half-dnu'hm  todnichm  doses. 
Th(»  defonuity  of  the  legs  nuiy  be  coiTccted  in  the  earlier  stages  by 
insisting  upon  the  chihl  not  being  allowed  to  stiind  or  walk.  To 
ensures  its  Inung  kei)t  off  its  legs,  splints  reiu'hing  from  the  waist  to 
b(»low  the  fi»et  may  l)e  apjdied.  Continued  defonnities  ca,n  only  be 
dealt  with  by  instruments  or  oi>eration,  which  will  Iw  desciibed 
under  bow-legs,  knock-knee,  osteo<;lasia,  osteotomy,  &c. 
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ScTKTY  RICKETS  is  nil  iinitf  nffcotiim  nf  youiif;  childroti.  It  is 
oltKi  knvwn  iia  iimir  rirki-li  mid  iis  iiifiintilr  uriirnj.  Thi'  iliiwtiiHo  ia 
chaiwtorixfHt  lir  thr-  unliiiniy  rhiiii<,i'!<  nt  ru-kftx  with  the  ndilition 
of  snilflcii  Hwc>lliti»H  ill  (iinitiH-tioti  with  tht<  boiioH,  iiud  twiiodiklly 
with  the  biiiiui'.  Thi-  Hwclliiip'  uro  due  to  oxtruvoHation  iif  blood 
beneath  tlici  iH-riimtoiDn.  Thi-  chict  (iV/»«  arc  ncuto  t^xk-nioaa, 
a>deina  of  the  litiili,  niid  •fliicnillr  a  h)>(iii((}'  coiiditiiiii  of  tho  gtiiiie. 
Tho  Urtiitmtid  ooiiiiiMtM  in  n-Ht  imil  in  the  iihp  of  mich  coiHtitutioiial 
reioediofl  uh  an>  iiiijii<ii]>niit(!  tor  both  w-iirvy  niid  riekt't-H. 

OHTiio-u.u.ACi.v  OR  MMLUTim  DHHiru  iit  n  mro  iliHonso  ihamc- 
tonn>d  bv  fH>ttriiin^  of  tlut  boiii>M  thnni;^  tho  iv-utMoiiitioii  ot  their 
ciirthy  HultK  uiiil  <Ii.i'ti-ui'tioii  nt  thoir  osM-onit  liiiuoUio. 

Ciiiiir, — -It  is  11  disoiiw  lit  udult  lifp.  mid  iiumt  oftoii  ni^ciirs  in 
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fomoltw  duriii)^  tho  ohilil-bourin);  jiciiod.     BoinotiincR  it  ajipotin)  to 
be  hoitHlitAi'y ;  but  itH  causation  in  jinu'ticdlly  uiikiiowii. 

Mirtc^of/,!/.— Tho  diw^iiso  ujijioiirs  t<i  bofpn  in  tlio  iiiedulliirj-  tiiimie 
of  tiono  wkicli  in  ivplari'd  by  n  Hoft.  dui'k  rod  golatiiioua  mntoiial 
wnnewhat  itiFVinbliiit;  Hjiloeii-ptdji,  whilst  liittir  tjio  whole  liono,  with 
tho  excoi>tion  o(  n  thin  laj'f'r  innnotUtLtoly  boiieiith  tho  jiciiistolim, 
beuniictt  Hqiliufd  by  this  uintoriul  imd  I'odiiiiod  to  little  inon'  thnii  a 
more  tthell.  The  bone  iiji]ioiiri4  lirHt  to  boriiiao  deealitifiol  mid  then 
deetniyed.  Tho  exiu-t  luithohigy  iif  the  iirtHirns  is  iiirt  known,  but  it 
hiw  boon  «u}fl(o»t«l  thut  tho  dwiUdfinitiim  ot  the  Ikiiic  is  duo  Ut  the 
oction  ut  Inctif  iifid,  which  huH  b«eii  found  Uith  in  tho  Nine  and  the 
uriiio,  or  til  pxceiw  of  carbonic  acid  in  tho  veins  of  thii  iiuilidln, 
which  nrc  Miid  in  tho  curly  Htajptx  to  becnlurj^l.  The  niicniacojiical 
aiipearanorx  lend  sihiio  Hu{>jMirt  to  this  view,  of  in  a  bono-tmliocnla 
(aeo  Fig-  '"i)  ^t"*  do<iileification  is  seen  to  tio^n  nmunil  the  llnvcr- 
sion  cannlH  mid  nii'dullary  sjinees,  the  bone-eor)iui*cles  in  them 
ports  havint;  entirely  disappeared  while  in  the  eeiitio  of  the  tmljo- 
cula  they  are  still  present.    At  times  the  gelatinoua  material  ta  in 
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places  yellow  and  fatty-looking.  In  some  of  the  Bpocimetia  in 
8t.  Dnrtholninew's  Iloeintal  Muucum  the  medulla  apponrs  onlirelj- 
fillo<l  with  fatty  inatiMiol,  but  it  iit  a  qiioatioii  whether  these  sjicci- 
menN.  thouf^h  called  niollitics  ostium,  are  not  of  a  different  natui« 
from  the  diHeaxe  to  which  the  term  is  generally  applied,  and  do  not 
rather  ilegtotid  iijhiu  a  senile  change. 

Symplomt. — Iti  the  early  stages  the  disease  may  be  miatakon  for 
rbeuiiiatiHiii  or  neuralgia,  as,  beyond  some  general  feeling  of  weak- 
ncHx  with  obiwuro  pains  in  the  bones,  it  is  attended  with  no  definite 
symptoms.  8uddcnly,  however,  fracture  of  some  bono  occurs, 
whilst  others  become  bent  and  variously  distorted  without  any  or 
with  but  the  xligbtest  provocation.  Thus  the  pelvis,  thorax,  spine, 
and  extremities  become  misshapen  and  sometimes  extraordinarily 
deformed.  The  pelvis  is  flattened  from  side  to  side,  the  symphysis 
pubis  projects  in  the  form  of  a  beak  giving  a  rostrated  appearance 
to  the  jwlvic  inlet,  whilst  the  tuberosities  arc  approximated  and  the 
pubic  arch  is  diminished  in  width.  Thus,  {mi-turition  is  rendered 
difHeult  if  not  iiiipossible.  The  condition  of  the  urine  is  on  impor- 
tant element  in  the  diagnosis,  a  peculiar  fonn  of  albumen  and 
abnuniial  quantities  of  phosphatos  and  lactic  arid  being  found  in  it. 
The  dJMoiuic  invgresscs  and  the  patient  generally  dies  of  exhaustion, 
or  during  pui'turitiun,  or  of  dyspno'a  consequent  uiwin  reepinitury 
tnmlile  induced  by  the  weakened  ribs.  In  a  few  cai>es  recovery  has 
taken  place. 

Ti'tiilment, — No  remedy  is  at  pi'esent  known  for  the  disease. 
The  ctifugth  must  be  supported  by  tonics  and  ubundonce  of 
nourisliiiig  food,  jiaiu  must  be  relieved  by  opium,  and  rest 
enjoint^  in  oi-der  to  ju'event  fracture.  The  patient  should  be 
warned  of  the  danger  of  child-bearing.  Should  she  be  already 
pregnant,  the  question  of  inducing  premature  labour  must  h« 
raise*! :  whilHt,  should  she  be  at  her  full  time,  craniotomy,  or  in 
advanced  defoniiity  of  the  jxilvis,  Cwsarean  section,  may  be  neces- 
saiy.  Ill  11  liirge  number  of  coses  of  late,  eM])ceially  in  the  districts 
on  the  CoTitinent  where  the  disease  is  prevalent,  oophoi'cetomy  has 
an'o^ti-d  the  disease  and  the  bones  have  again  become  finn. 

Acromegaly.- — Thia  diiicioio  is  eharactoiized  by  a  sj-nmietrical 
enlarf^'iiii'iit  of  the  bonex  of  the  hands  and  feet  as  well  as  tliose  of 
the  h<-nd  and  face,  the  nasal  and  inferior  iimxilla  being  cliiefl}' 
aSectetl,  The  disease  is  sujiiiosed  to  be  associated  with  changes 
in  the  jiituitary  body,  but  at  the  best  is  at  present  little  understood. 
I'uin  in  the  I'stremifiow,  nervous  irritability,  pei-sistent  headache, 
])rogrossivi'  Iiish  of  sight,  loss  of  muscular  strength,  and  gradual 
1)eu<ling  of  the  Imck  are  some  of  the  cliief  symptoms.  Thyroid 
extnw4  Iiiw  done  soiiie  good  in  relieving  the  headache  and  pain  and 

AcnoNDKOpLASiA  is  a  rare  and  peculiar  condition  of  the  bones 
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somewhat  reficmblin**  rickots  in  that  tlio  onds  of  tho  lonf;:  Ikhios  ai-o 
enlarged  at  tho  epiphysial  linos.  T1h»  disoaw  is  ccmj^rnital,  and 
UHiially  loads  t<)  tho  doath  of  tho  fcptus.  If  tlio  child  is  Ixn-n  alivo 
it  g^-ows  up  a«  a  dwai^f  on  account  o{  tho  thickonod  and  stunt<»d 
condition  of  tho  Ixmos  of  tho  arms  and  Io«^s.  Tho  tihiio  may  1h'  iK'iit 
and  knock-knee  present  as  in  rickets.  Tho  spinal  column,  skin, 
hair,  and  sexual  organs  nro  natural,  and  tho  mental  condition  g(M)d. 
Tho  fingeiv  show  a  ])c»culiar  enlargement  at  th(»  joints.  I  n^oontly 
had  under  my  care  thnn*  children  in  one  family  afftH-tod  in  this 
wav.     Tho  condition  must  not  he  confi»un(h»d  with  fiotal  rickets 

mi 

or  cretinism. 

4.   Nttr  (irotrths  iu  Jton(\ 

New  growths. — Nearly  all  the  varieties  of  tumour  doscril^iMl  in 
the  section  on  that  subjotrt  (j).  ()2)  occur  in  l)ono.  Some,  indeed,  as 
the  exostoses,  ai*e  altog<»tht>r  confined  to  the  lM)ny  tissue  ;  others 
occur  in  it  so  frofiuently  that  it  may  1h»  s^iid  to  1h'  their  favourite 
seat;  others,  again,  are  in  this  situation  so  rare  tliat  they  may  Ik? 
dismissed  as  j)athologi('al  cuiiosities.  Some,  moreover,  the  carci- 
nomata,  only  occur  in  lH)n(?  as  st^'ondary  growths,  tho  ])nmary 
malignant  tumours  of  lx)nc,  formerly  descnlM'd  as  carcinomata, 
being  now  classed  as  sarcomata. 

Tiunours  of  lK)ne  may  spiing  from  the  jx'riosteum,  tho  medulla, 
or  the  bone  itself,  and  exhibit  a  remarkable  tendency  to  undergo 
calcification  or  ossification,  and  when  of  slow  growtli  to  assume  the 
chai-actor  of  true  bono. 

OSTEOMATA  OR  OSSEOUS  TUMOURS  have  tlio  structure  of  tnie 
bone,  and  are  only  met  with  in  connection  with  \nmv.  They  must  l)e 
distinguished  from  other  fonns  of  tumour  tliat  have  undergone 
calcification  or  ossiti coition.  They  may  1k»  divided  into  the  circum- 
scribed  and  tho  difPuso. 

Cirrumsrrihf'il  (tsscons  itnnoiirs  nr  rxttKUmR  occur  in  two  chief 
forms,  the  cancellous  and  tho  compact. 

(a)  The  raiictJJouA  or  '^jumi/ij  extmtoses  consist  of  cancellous  Ixme 
containing  marrow  in  its  cancellous  sjnicos,  and  suiToundo<l  by  a 
delicate  layer  of  <'ompact  lM)ne,  \vhich  its4^1f  is  covoixmI  w^ith  a 
cajiping  of  cartihige,  or  sometimes  merely  with  i>enosteum.  Tliey 
ai"C»  most  fro<iuontly  met  with  in  the  young,  and  are  considi'ivd  by 
some  to  1)0  ossifying  enchondromata  and  to  spnng  from  iM)ii;ions  of 
the  ej)ij)hysial  cartilage  that  has  osca])ed  ossification.  Their  conunon 
situation  is  at  the  junction  of  X\\v  dia]>hysis  and  epiphysis  of  htng 
bones,  or  at  tlio  origin  or  uiseition  of  nuiscles^-as  for  examj)le,  the 
insertion  7)f  tho  adductor  magnus  into  ttie  tubercle  just  ab<jve 
the  internal  condyh?  of  the  fcMuur,  and  the  iK>ctoralis  major  into 
the  extc*rnal  bicij)ital  ridge  of  the  hiunerus.  They  are  also  very 
common  on  the  last  ])halanx  of  the  gi'eat  toe. 
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(A)  The  compact  or  iintry  exostoaes  consiat  of  dense,  hard  bone, 
which  usually  contains  no  Ilavoman  canals.  Thoy  nearly  always 
spiing  fi-om  the  lx>ne8  of  the  skull  and  faw,  and  ai-o  generally 
sessile  or  broadly  i)edunculatocl,  and  of  a  lenticular  shape. 

Si/iHptomH. — The  cancellous  variety  are  met  with  as  haixl,  smooth 
or  inegular,  and  fi-equently  pedunculated  tumoui's  of  slow  gii>wth, 
and  ai-e  commonly  of  small  or  moderate  dimensions.  Sometimes 
they  are  quite  painless,  but  at  other  times  they  cause  pain  on 
movement  or  ])resHurt»,  as  is  the  case  with  the  small  exostosis 
which  m)  frequently  gi'ows  from  the  distal  end  of  the  dorsal  sui*faoe 
of  the  last  ])halanx  of  the  great  toe.  This,  which  is  usually  harder 
than  the  moix)  c^)mmon  form  of  cancellous  exostosis,  but  less  hard 
than  the  ivoiy,  oc<^ui-8  as  a  tumour  projecting  under  the  nail,  and 
raising  it  up  as  it  gi-ows.  In  some  cases  exostoses  affect  simul- 
taneously many  bones,  and  at  times  nearly  all  the  bones  of  the 
body.  They  ai-e  then  generally  hereditary,  and  often  sjTnmetrical, 
and  are  sjM)ken  of  as  multiple  exostoaes.  They  have  the  structure  of 
the  canc(?llous  foiiu.  The  evident  film  attachment  of  the  ivory 
exostos<.?s  of  the  skull  to  the  bone,  their  slow  gi-owth,  small  size, 
gi-eat  hardness,  the  fi-eedom  with  which  the  scalj)  grows  over  them 
and  tlui  absence  of  pain  and  historj'  of  fractiu-e  or  other  injury, 
sufficiently  serve  to  disting^iish  them. 

Treatment. — A  sj)ongy  exostosis,  unless  oc^-asioning  jmin,  de- 
formity, or  other  inconvenience,  or  growing  mjudly,  may  be  left 
alone ;  otherwise,  it  should  be  removed  by  a  cliisel,  bone-nippei-s, 
saw,  &o.,  tiiking  care  it  is  completely  extii-pated,  as  what  is  loft 
will  have  a  tendency  to  gix)w  agjiin.  In  ivmoving  an  exostosis 
fi*om  near  the  knee-joint,  the  sjniovial  membrane  may  be  avoided 
by  flexing  the  knee,  and  so  drawing  the  membrane  away.  Ivory 
exostos(?s  sliould  not  as  a  nile  l)e  intei-fered  with,  as  they  ait)  so 
hard  tliat  no  ordinary  saw  will  cut  through  them,  and  the  skull  has 
l)een  fractured  in  attempts  to  remove  them  with  the  chisel.  If 
causing  gi-cat  inconvenience,  however,  it  is  j)robable  that  they 
might  l)c>  siifely  removed  by  the  rajadly  revolving  saw  of  the 
surgical  engiiu*. 

Diffuse  osseous  tumours  occur  in  connection  with  the  l)ones  of _Uip 
face,  often  filling  up  the  antiTun,  occluding  the  nasal  chaml)ers,  and 
producing  much  drfonuity.  Th(»y  are  composed  of  finely-cancellatcHi 
lK)!Hi,  and  are  mor<^  compact  than  the  canw^llous  exostoses,  but  less 
compact  than  the  ivoiy.  Their  slow  gi*owth,  extreme  and  uniform 
hardness,  and  irivgular  nodulated  surface  will  serve  to  distinguish 
th(»m  from  sarcomata  undergt)ing  ossification.  Thei*e  is  usually 
little  or  nothing  that  can  Ix)  done  in  the  way  of  ti-eatment.  The 
suiH*rior  maxillary  lM)ne,  however,  has  at  times  been  removed  when 
the  gi-owth  has  been  confined  to  it  alone. 

Enchondromata  on  caktilaoujous  tumours. — The  general 
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and  microscopical  chnmctere  of  these  growths  have  ftlreaily  been 
described  under  Tiinmura  (p.  6H).  In  the  bones  they  are  moat 
frequently  met  with  in  the  tinKers  tKig.  TO)  und  in  tlie  enda  of  tha 


long  bones.  In  the  fidgei's,  whore  tlioy  aic  genemlly  multiple 
and  often  congenitul,  they  iwually  begin 
in  the  interior  of  the  endniif  the  phalanges 
or  metucaqial  bones,  and  as  they  increuse 
in  size,  expand  the  buiic  around  them  into 
a  thin  shell,  which  may  finally  give  way. 
allowing  theiii  to  piMtnido.  AMien  growing 
from  tho  articular  ends  of  long  bones,  they 
generally  spring  from  tho  periosteum,  ai>d 
thence  grow  both  outwards  and  inwards, 
but  seldom  involve  tho  articular  surface. 
They  are  thought  by  some  tc)  possibly  arise 
from  the  oiii]ihysiiii  caitilHge,  espocially  iis 
they  are  most  often  nut  with  in  the  young. 
They  should  not  bo  confounded  with  sar- 
comata, in  which  considerable  masses  of 
cartilage  aw  frequently  developed,  or  with  p,u.  76.-Cftrti1»einoii« 
the  exostoses,  which  are  often  capped  with  tiiiuoun  of  the  banei 

cartilage   niid  arc   regarded   by  some   as  of  the  hand.     (Prom 

ossifying otichi)ndromata.    The enchondro-  Dniitt'BSucgerjr,) 

mata  rarely  onsify,  but  may  undergo  calcifi- 
cation or  mucoid  softening,  and  when  unmixed  with  sarcomatous 
elements  are  quit*'  innocent, 

SymjitMiii. — Their  slow  giDwth,  great  hardnoss,  evident  attach- 
ment to  the  bone,  the  absence  of  glandular  enlargement,  and  non- 
implication  of  the  suntiuniUng  tissues  and  skin  will  eerye  for  their 
diagnosis.  When  of  large  sizo  ulceration  of  tho  integuniouts 
covering  them  may  1»  produced  by  their  pi'essure. 

Trtfitment. — If  small,  und  involving,  say,  only  one  finger,  they 
may  be  enucleated,  taking  care  not  to  injure  the  neighbouring 
joint.  But  when  several  fingers  are  implicated,  and  the  hand  is 
rendered  UHeless,  amputation  of  the  affected  fingers,  or  of  tho  whole 
hand,  may  be  necessart-.  The  removal  of  the  limb  is  usually  culled 
tot  when  thoy  grow  al)out  the  articular  end  of  a  long  bono, 
especially  if  thoy  have  attained  a  large  size. 

Fibromata  on  fibroits  TyMOims  B<'ldom  occur  in  bono  except  in 
the  jaws  or  in  connection  with  the  base  of  the  skull.  They  then 
constitute  the  common  form  of  epulis  and  naso-jihuryngeat  polypus 
respectively,  and  arc  described  under  Diseases  of  the  Jaws  and  Nose. 

LiPOMATA  OH  FATTY  Ti'MOUits  too  rarely  occur  in  bone  to  require 
special  mention.  I  have  seen  one  or  two  growing  from  the  outer 
surface  of  the  periosteum  {parotttal  lipoma).  They  were  not 
diagnosed  before  operation. 
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Sarcomata  in  bone  bxaj  be  divided  into  the  perioataal  and  the 
endosteal,  the  former  being  oommonlj'  of  the  round'Celled,  spindle- 
celled,  or  mixed  variet}',  the  latter  of  the  myeloid  varietj'.  The 
perimtail  (Fig.  76)  spring  from  the  deep  layers  of  the  perioBt«um, 
and  OS  they  increase  in  size  invade  the  bone  beneath  on  the  one 
hand,  and  tho  soft  tiaeuea  surrounding  them  on  the  other,  till  finally 
the  akin  is  involved,  and  they  protrude 
as  a  fungous  mass  if  the  patient  has 
not  been  already  canied  off  by  the 
dissemination  of  the  growth  through 
internal  organs.  They  aro  vety  prone 
to  calcification  and  oemfication,  and  are 
then  spoken  of  as  oxsifying  sarcomata. 
Their  favourite  situations  are  the  neigh- 
bourhood of  tho  large  joints  which 
hjwever  the^  seldom  involve  Though 
not  usually  impbcating  the  l}r]nphBtic 
glands  they  often  rapidly  infect  the 
system  through  the  blood  stream  and 
quiikly  return  aftpr  reino\al  The 
fiiiloitml  oi  central  spnng  from  the 
medulla  in  tho  interior  of  the  bone 
and  aro  of  slower  growth  and  gcne- 
rnllv  lewmalignant  than  tho  pcnost«aI 
As  thoy  increase  m  sute  they  expand 
the  bono  around  them  into  a  thin 
shell  (Fig.  77)  which  finally  gives  way, 
when  they  grow  with  greater  rapidity, 
behaving  as  tho  i>eriostc'al  variety.  The 
gtant-ccllod  or  so-called  myeloid  form 
I  less  maligiiitnt,  and  luay  not  return 
after  enui-loiition  or  romiJote  romovol  for  soverul  or  many  years, 
and  ]>osH{bly  nut  at  all.  Mr.  F.  E.  A.  Colby,  who  has  looked  through 
the  record  of  myeloid  siirconiata  removed  at  St.  Bartholomew's,  has 
not  found  u  siugle  cane  of  rocummce.  A  variety  called  paroifral,  in 
which  tho  Norcoinn  involves  the  outer  layers  only  of  the  periosteum, 
has  lnvn  dcHcrilicd. 

Xi/iii^idvinfl. — In  11  typical  case  of  pfritmtml  taroiiiui  there  will  be  a 
mpiilly  pnwing  tiunour,  evidently  connected  with  the  bone,  not  as 
a  rule  painful,  nor  usually  attended  with  heut,  cndema,  redness, 
or  incrfatfc  of  biuly  temperature.  The  swelling  is  soft  and  semi- 
fluctuating  or  boggy,  sometimes  indistinguishable  by  tAUc;h  from 
an  al>s(«iis ;  or  huid  in  some  parts,  soft  in  others ;  or.  if  ossifying, 
unifonnly  hniil  all  over,  The  superficial  veins  may  be  tortuous 
and  lUliitcil.  and  the  neighboming  lymphatic  glands  enlarged.  The 
patient,  who  is  usually  young,  frequently  complains  of  having 


Fio.  78.— Ptriosteal  sarcoma 
of  femur,  (St.  Uartholo- 
mew'>ll.si,italMiiBeum.) 

of  the  eTidosteal 
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lort  both  weiglit  and  etmngih,  although  till  later  there  may  be 
no  cachexia.  Often  tliero  ih  u  diHtiiict  liistory  of  the  tumour  having; 
Kppeorad  Bomo  time  after  an  injuvy  of  the  i>ait,  and  it  is  probitble 
in  Rome  caftea  such  iiiay  be  the  ruune  of  thu  growth.  The  riiduttral 
an)  ol  much  sldwcr  gniwth.  unil  ure  gi.'iienilly  accompanied  by 
boring  pain  vhilHt  the  Imne  iit  being  cx])anded.  SiMiner  ov  later 
tbey  give  riue  to  n  more  or  Ichh  unifunn  Mwelling,  generally  of  the 
articular  end  of  one  of  the  liin^;  ImnGs,  and  ax  the  tihell  of  hone 
«  thinned  a  peculiar  aenHation,  known  a»  egg-NbuU  craekling. 


Fio.  77.— EnrloalcBl  si 


may  Bomctinies  l«  ft^It  nn  palpati<m.  After  they  have  protnidwl 
from  the  bone  thi-y  prexent  Hiuiilur  xigna  tu  the  pcrioMteul,  and  ut 
tiniett  dietintlly  puWte,  et^tocially  when  connected  with  the  polvic 
bonoH.    They  may  then  Ite  niiHtakeii  fur  an  ancuryHin. 

DiagnMit. — The  above  MgnM  will  eoinuionly  Herve  to  dlMinguinh 
a  mreoma  from  an  innocent  tumour  of  bone.  Tniin  an  inflainina' 
tory  nffoctioTi,  Kuob  as  Hubat-ute  perioHtitiH  or  OMtc^itiit,  quiet  necroKi^, 
or  an  abnceiw  in  the  interior  iif  U)e  Imne,  it  in  HOinetimee  very  diffi- 
cult to  diagnoM  a  saivonia.  The  abHonco  of  Higne  of  iuflanuiuttion, 
or  inci-eased  body  tempenituio.  of  trdonia,  ami  of  jMiin  oik  prc^ure, 
point  Htrongly  to  the  Hwelling  being  of  a  nareomatous  nature.  But 
these  tdgoH  may  lie  ptviicnt  in  rapidly  growing  narcomata,  and  inay 
be  but  faintly  niavkiil,  or  not  apparent,  in  inflammatory'  uffcetionM. 
A  steady  iiicreaHO  of  the  growth  whilnt  under  obHcrvation,  not-, 
withatanding  lOKt  and  appropiiate  rGmedie»  for  inflanii nation,  the 
gradual  loss  of  weight  and  Btreng;th,  and  the  unequal  consistency 
and  irregular  surface  ol  the  swelling,  are  more  certain  indications 
of  it«  malignancy;  but  puncture  wiOi  a  grooved  needle,  or  even 

"4^ 
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an  exploiutory  inciidon,  may  be  required  before  the  nature  of  tiie 
tumour  can  be  cleared  up.  From  an  oneurymn,  a  pulsating  sar- 
coma may  bo  very  difficult  to  distinguish,  eepeciuUy  when  growing 
from  the  x>olvic  bonoa.  In  the  tumour  the  pulsation  'm  not  equally 
expansilii  ovDr  ull  parts,  and  although  it  may  bo  stopped  by  prce- 
eure  on  thu  artery  above,  the  tumour  does  not  become  smaller ;  nor 
is  it  felt  t^i  refill  when  the  pressure  is  removed  during  two  or  three 
beati4  of  the  heart,  as  in  aneurysm;  and  a  bruit,  if  present,  is  not 
Ml  diiitinct.  Portions  of  expanded  bone,  moreover,  may  be  felt  in 
parta  of  the  tumour,  and  tbere  may  be  glandular  enlargement  and 
other  gi-iieral  sigOH  of  malignancy.  From  an  infliimmabiry  con- 
dition o{  a  neii^bouring  joint  a  tumour  of  the  end  of  the  bone  may 
generally  be  distinguished  by  the  absence  of  eign>*  of  inflammation ; 
by  the  swelling  being  less  regular  in  contour  than  in  a  joint-affec- 
tion, and  apparently  being  connected  more  intimately  with  one  of 
the  bones  entering  into  the  articulation  than  with  the  other;  and 
by  a  careful  review  of  the  hiBtory  of  the  case.  Some  help  may  also 
be  obtaincil  by  the  x  rays. 

Trralmeiif. — reriostoal  growths,  unless  the  glands  are  much 
enlarged  ond  there  is  evidence  of  dissemination  having  occurred, 
cull  for  aniiiubition  of  the  limb,  or  removal,  if  pructicablo,  when 
growing  from  tho  bones  of  the  head  or  tinink.  Small  grewths, 
however,  may  at  tiuicn  be  (liKWutcd  oB  the  shafts  of  the  long  bones, 
and  the  iiurfaiK  of  the  bone  scraped,  gouged  away,  or  destroyed 
by  the  actual  cautery.  Endosteal  giiiwtlw,  it  sinall.  may  in  some 
(iiMCB  lie  cnucloated,  bnt  usually,  like  the  [N'riostcal  variety,  call  foi- 
amputation.  In  Homo  xituations,  as  ia  the  head  of  the  radius,  tho 
aBected  |i(>rtiun  of  iMne  may  lie  excised.  The  treatment  of  sar- 
ooinata  of  the  juws  and  of  other  special  regions  is  described  under 
Tumours  of  the  JawH.  &c. 

Cabcihoma  never  occurs  a»  a  jinmiu'y  growth  in  bone.  It  may 
wliivad  til  tbii  bone,  however,  fitim  tho  i*kin  or  mucous  membrane, 
iks  sei^n,  for  examjile.  in  some  coses  of  stjuanious  carcinoma  of  the 
leg  or  lip,  or  lie  depisited  there  in  the  coui»e  of  the  gimcral  dis- 
seiiiinatiun  following  on  primary  carcinoma  of  other  tissues  or 
organs,  as  the  breast  or  liver.  In  the  latter  case  it  is  seldom, 
iliscovervd  till  after  death,  unless  it  gives  rise  to  «iKmtjineoue  frac- 
ture (Fig.  7«).  '/"rrufDwn*.— Where  epithelioma  lum  spread  to  the 
Ixme.  free  anil  early  removal  with  the  knife  before  the  glaiuls  have 
Ixwomo  uffeded  is  tho  only  treatment  that  holdn  out  a  ])niapect  of 
success.  In  the  case  of  a  limb,  amputation  well  above  the  disease 
is  gi-m-ruUy  lulkil  for,  although  where  the  bone  is  but  little 
invidvcd  a  fn-o  sweep  of  the  growth  and  tbii  gouging  away  of 
the  underlying  bone  may  under  some  circumstances  lit-  justifiable. 
Glands  that  have  become  affected  should  be  removoil  if  practicable. 

Cysts  in  bone  are  rare,  except  in  the  jaws.  ,  Hydatid  cysts  are 


3t!9 

oeoiaanallTiiiet  with,  bat  nqnire  no  special  desiMiption  ,^v  p.  SS\ 
The  nngnxneoiifl  or  Wood  cysto  farmerly  do^riK^l  won?  pn.KiMy 
Mitmnrntoiu  tmnonn,  in  vhich  ha-morrhiic*-  b.*«i  tak'-ii  y\.i*-t'. 

AsTETBTSMS  Vf  BOJfX  app  ocoirionally  iiivt  with.  ;iT..i  V  v^i  n  AK 
EBJSCTILB  TTMorBS  consistinjer  **i  anarfi»- 
moeing  reseel^.  and  «onievhat  rf.-«^-!ri->IiiiL' 
nam  of  the  soft  tisesues.  at  times  ix>-ur  in  th** 
bones  of  the  skull.  The  maji  irityt  if  piils.it in  >; 
tumonrainbone,  however,  are  of  ihv  natun-  »    i 

of  soft  sareoniata. 
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Synovitis,  or  inflammation  cif  th»>  s\nu»- 
vial  membrane,  may  be  acute,  miliacuto.  or 
chronic. 

AcTTE  syyovms. — Otu^, — Generally  a 
slight  injury,  as  a  sprain  or  over-oxortiun 
of  a  joint,  or  exposure  to  cold  uml  wet  in 
a  gouty  or  rheumatic  subject.  S\niovitis. 
moreover,  especially  in  the  knee,  often  «H>curs 
during  an  attack  of  gonorrhoea,  and  is  M>ni«'- 
times  seen  in  the  earlier  8tag**s  of  syjihi lis.  Ki«;.  7S.  -  Strmnlan 
It  is  well  known  as  a  syniptoni  of  a«-ut('  oanMiioma     «>f     tito 

rheumatism  and  pyemia*   in  whiih  ljitt«T  ^•»-»''  '*»  ^•"*  l>«>»"''«""* 

affection  raiwd  suppiinition  antl  imi.liruti.m  ^z""^'"-    M-'-t"'"""'* 

of  the  other  tissues  of  tho  joint  <KTur.  ^..^       |ia,tholu„H.«-.s 

Pafhoiogy,—The  synovial  nionihiiin.*  W-  lIoMpital  Musmm  } 

comes  red  and  congested  and  losos  its  lustif. 

the  synovial  fringes  turgid,  and  tht>  synn\iul  tliiitl  inciiMiMMl  in 
quantity  and  slightly  turbid  fnmi  adinixtun>  vsith  intlinnnintMiy 
products.  Besolution  may  now  oirnr.  or  tho  inttanniiation  may 
become  chronic,  or  it  may  sjn-ead  to  tho  raililajr^'s.  lM)nPN,  iVi'.,  a  ml 
terminate  in  suppumtion  and  th(>  pi-obabh^  disoi-gani/ation  of  tho 
joint  (see  Acute  Arthritis). 

SiijM, — ^The  joint  is  hot,  excossivoly  ])ainfiil.  osjHM-ially  on  nio\  la- 
ment and  pressure,  and  if  tho  inflammation  is  vitv  intonn*.  tho  skin 
may  be  slightly  reddened,  and  th(»  tissnos  aitmnd  uMloniatouH.  Tho 
joint  is  uRUidly  hold  floxod.  that  is,  with  tho  (>a]>snIo  and  lipimonts 
relaxed,— -the  [K)sition  of  "ifToatost  oas«\  Whoi-o  tlio  j<»int  is  M\i|M*r- 
ficiul  the  swelling  iH  woll  markod.  tho  outline  of  tho  synovial 
membrane  }N*ing  distinctly  ma])]N'd  out.  Thus  in  tlu*  kntr,  tho  joint 
perhaps  most  commonly  afPoctod,  the  synovial  momhrano  can  1n> 
seen  extending  upwawls  under  tbo  cnii-eus  and  vasti,  and  bulging 
on  either  side  of  th(^  ligamentum  ])atelhe.  'J'ho  ])atella  itself  is 
raised  from  the  condyles  of  the  femur,  and  on  making  jin^Hsun^  on 
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it  the  fluid  is  displaced,  and  the  patella  can  be  felt  to  strike  against 
the  condyles  {riding  of  the  patella).  In  the  elbowt  the  synovial 
membrane  can  bo  seen  extending  under  the  triceps  and  on  either 
side  of  the  olocranon ;  in  the  anJeUy  bulging  beneath  the  extensor 
tendons  and  behind  the  malleoli.  Feverish  symptoms,  varying  in 
intensity  according  to  the  severity  of  the  inflammation,  are  generally 
present.  The  inflammation  may  now  gradually  subside  or  assume 
the  chronic  fonn.  Should,  however,  suppuration  occur,  and  the 
other  tissues  of  the  joint  becomd  involved,  the  pain,  swelling,  and 
oedema  increase,  and  the  skin  becomes  of  a  dusky  red,  whilst  a 
chill  or  distinct  rigor  ushers  in  a  more  severe  type  of  inflammatory 
fever  [sejttic  aheorption). 

Treatment, — The  joint  should  be  placed  at  absolute  rest  on  a 
splint,  and  the  patient,  in  the  case  of  the  hip,  knee,  or  ankle,  con- 
fined to  bed.  In  applying  the  splint  care  shoiild  be  taken  that  the 
limb  is  in  the  position  best  suited  for  future  use  should  ankylosis 
ensue ;  thus  the  knee  should  be  straight,  and  the  elbow  bent  at  a 
right  angle.  Where  the  joint  has  already  been  drawn  into  a  faulty 
])08ition,  this  must  be  rectified,  the  patient  being  placed  under  an 
ansesthetic,  as  the  manipulation  is  attended  with  intense  pain.  Cold, 
by  means  of  cva]X)rating  lotions  or  Leiter's  tubes,  may  in  slighter 
cases  be  applied  to  the  joint.  When,  however,  the  inflammation  is 
ver}'  acute,  half-a-dozen  leeches  followed  by  hot  applications  should 
be  substituted  for  the  cold,  with  liniments  of  belladonna  and  opium' 
to  assuage  pain.  Where  there  is  much  distension  and  the  synovial 
mombi*aiie  threatens  to  give  way,  the  joint  should  be  aspirated  and 
elastic  pressui"e  applied,  or  if  supj)uration  occurs,  laid  fi-eely  open 
and  drained  antisoptically.  Amputation  may  be  called  for  should 
the  patient's  iK)wers  fail  under  the  long-continued  suppuration  that 
ut  times  ensues. 

Subacute  synovitis. — The  term  subacute  is  applied  to  less 
severe  cases  of  acute  synovitis.  But  as  one  form  of  the  disease 
differs  from  the  other  in  degree  rather  than  in  kind,  and  as  the 
causes,  symptoms,  and  treatment  are  similar,  no  special  description 
is  required. 

Chronic  synovitis. — Causes. — Similar  to  those  of  the  acute 
fonn,  of  which  it  is  often  a  sec^uel.  When  occurring  in  debilitated 
so-C4illed  strumous  subjects,  it  probably  nearly  always  depends  on 
the  presence  of  the  tubercle  bacillus,  and  will  be  described  under 
tuhercnloHS  disease  0/  the  joints. 

PatholtHjii, — The  s}^lovial  membrane  is  slightly  thickened,  and  the 
synovial  fluid  increased  in  quantity ;  but  there  is  little  or  no  change 
in  the  caitilagos  or  the  other  tissues,  though,  if  th(^  disinisi^  is  neg- 
lcct4Ml,  it  may  i*un  on  to  total  disorganiztition  of  the  joint.  At 
times  the  synovial  membrane  Iwcomes  gi-eatly  distended  with  dear 
serous  fluid,  a  conditi(m  known  as  hydrtq^s  articuliy  and  in  this  state 
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it  may  remain  for  years  without  any  further  changn  enxuing ;  or, 
after  long  periods,  the  synovial  inomLruiio  inuy  beciimo  thickened, 
and  little  mnsaeH  of  cartilage  form  in  ita  hypertimphipd  friiig«s.  Li 
other  instances  pouth-like  protrusions  of  the  synovial  menibrune 
may  extend  alon^  the  niuscleii  and  other  tiMsup»,  often  to  simie 
distance  from  the  joint,  whuro  they  give  rim-  t<i  bunui-like  swellings 
{Morraiit  Biilxr't  cijttt). 

Siffn*.— The  joint,  as  in  the  acute  uffei-tion,  is  swolli'ii.  and  the 
synovial  membrane  slightly  thickened ;  liut  thciv  is  little  or  no 
heat,  there  may  be  no  |>ain.  mid  th<'  skin  i."  uniiltcred  in  ajijM'unince. 


Pio.  79.— Thomaii'x  hit 
joint  splint  (fron 
view)  wiLfa  piitteD. 


Fia.  SO.  — TliaiDiiii'ii  hip.joint 
plieil.  ratt«n  on  sound  Jimt 
Miaor  Snrgery.} 


The  patient.  Imwcver,  conipluini«  that  the  joint  fts'ls  weak  and  wtift 
on  movement,  but  he  dues  net  suffer  fnini  Htjirting-ixiiiiH  at  nights. 
In  hyilmpa  urlienli  the  synovial  memhnine  is  greatly  distended  hot 
not  thieheiicd.  iind  siive  a  sensiition  of  weakness  and  want  of  xoiairity 
in  the  joint  on  wiilkiiig,  the  affectiim  gives  ii<i  tnmhlt-.  In  what 
may  1*  teiirHiI  the  hiiriml  rnrirti/  of  elufinie  sjnmvitis.  in  aihlition 
to  the  joiiit-uffcilion.uiow  or  less  teiuK>,fiui-tiiating and  tninslui«nt 
HwellingH  iiirur  in  the  m-ighliijurlioud  of  the  joint.  On  jiresttuiv, 
those  Hwellingx  liecirtim  less  tense,  and  sinne  of  the  fluid  uintjiinecl 
in  them  ean  iit  tiinex  )h<  fim-inl  txick  into  the  joint. 

Trfalmriit.-  ITie  indicutionH  are  (i)  to  prevent  further  irritation 
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nutrient  supply  lose  Qieii  lustre,  and  while  portdons  die  and  are  os 
off  into  the  interior  of  the  joint,  the  rest  is  invaded  both  on  it«  tn 
and  deep  surface  by  &a  granulationH  derived  troni  the  synovi 
mombrane  on  the  one  hand,  and  from  the  articular  end  of  the  boi 
on  the  other.  As  the  result  of  this  invasion,  the  cartilaginoi 
matrix  liquefies,  and  the  cartilage  cells  proliferate,  while  the  bnx 
of  young  cells  thus  formed,  in  port  coalesce  with  the  cells  of  tl 
invading  granulation-tissue,  and  in  part  escape  into  the  Joint  in  tl 
form  of  pus.  The  soft  tissues  around  the  joint  are  now  invaded  I 
the  granulation-tissue,  abecesses  form,  the  akin  gives  way,  ai 
sinuses  oie  left  leading  to  the  interior  of  the  joint.  After  tl 
inflammatory  products  have  escaped,  should   the  inflammatit 


Flo.  83.— Acute  sHhritis  of  the  knee-joint  begioning  in  tbe  ijnoii 
membroDe.  Tbe  ligsments  sre  almost  deetrayeil  and  Ihe  tibia  is  displao 
hachnardB  and  oatwaHs.  Tbe  joint  naa  Glled  »ith  put.  (8t.  Buibol 
maw'a  Hag])ital  MuBenm.) 

subside,  the  layers  of  granulation-tissue,  which  spring  up  fro 
the  Burfa<«  of  the  bonos  that  have  been  denuded  of  their  cartilag 
come  into  contact,  and  unite  in  the  waj  described  under  Union  i 
the  Soft  Varte  by  the  Third  Intention.  Ossification  subsequent 
ensues.  Under  less  favourable  circumstances  the  inf!ammati( 
may  assume  a  septic  character,  and  the  abscesses  around  the  joii 
burrow  widely  amongst  the  muscles  and  other  soft  tissues ;  or  Q 
periosteum  or  the  medulla  of  the  bones  may  become  involved  i 
the  septic  inflammation,  and  extensive  caiies  or  necrosis  ensu 
The  septic  products  may  become  absorbed,  and  the  patient  die  i 
sapnemia  or  pyiemia,  or  suppuiution  may  continue  and  death  resu 
from  hectic  or  lardaceous  disease. 

Si'ffw.— The  disease  may  b^n  like  un  ordinary  attack  ■ 
synovitis,  but  the  pain  Eoon  becomes  intense  and  ngoni/ing  on  tl 
least  movement,  the  heat  more  marked,  and  the  skin  often  coven 
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be  nndertaken  when  other  means  have  foiled.  In  kydropi  articuli 
the  tivubitent  recoinmended  above  may  firat  be  perseveringly  tried. 
lUtor  pmlonged  niat  haa  failed  massage  of  the  limb  with  exercise  of 
the  joint  may  HomotJiuea  efiect  the  abeurptioD  of  the  fluid :  this 
foiling,  the  joint  may  be  aspirated  and  preasure  re-applied.  Should 
il  t«Ell,  it  may  be  injected  with  iodine,  or  in  very  severe  caaea  laid 
»pnn,  well  w^od  out.  and  drained.  Where  cysta  have  formed  in 
the  neighliuurhood  at  the  joint,  they  should,  if  premure  fails  tn  cum 
them,  he  l^ift  alone  or  diaeected  out  and  the  neck  tied.  Itisuot  mfe 
to  puncture  them,  for  fear  of  eetting  up  suppuration  in  the  joint, 
and  even  a  free  inciujoci,  with  antiseptic  precautions,  is  not  devoid 

Acute  abTEIRITIS  is  the  term  applied  to  a  general  inflammation 
uf  dU  the  tissues  of  a  joint.  It  may  begin  in  the  synovial  membrane, 
in  the  articular  ends  of  the  bones,  or  in  the  tissues  around,  but  in 
whatever  way  it  begins,  the  whole  joint  rapidly  beoomes  involved 
in  the  infljunmatory  process. 

The  oiiur*  arc  very  various,  and  include  those  given  under  acute 
(■ynoritie.  Among  the  most  frequent  causes,  however,  may  be 
nnntioned  jienetniting  wounds  .^infective  periostitis  or  oate<i- myelitis, 
ojiiphyatis.  the  bursting  of  an  abeccM  in  tha  «oft  parts  or  in  the 
nnd  of  the  bone  iiitii  tho  joint,  pywniu.  and  ifcie  continued  and  the 
cxuitfcemat«»us  fevera. 

fatholi^. — The  course  of  the  diaease  diSers  somewhat  nnnrding 
to  ita  caose  and  mode  of  origin.  In  a  typical  cose  beginning  in  the 
Hynoviul  mnmbmnc  ami  running  on  lu  cviii)Jete  iliiiorgHnization  of 
tlw  joint  and  sulwaiui'iit  ankylositi  tho  following  cbuiiges  occur: — 
Tlw  inllumtnatian  mpiiUy  fqircndfl  firmi  the  synovial  membrane  bi 
tb«  hmoa  and  eummudiug  soft  timues;  the  cartilages  are  destroyed ; 
the  ligaments  nm  snft/'ni'd ;  the  urticulnr  surfacee  are  displaced  by 
the  action  of  the  muwles:  luid  the  joint  is  converted  into  the  cavity 
of  an  abarees  (Fig'  '*U).  The  capeulo  ul  the  joint  now  gives  way, 
alloiring  th»  inllunmulory  products  tu  eacaiHt.  The  soft  tiBsues 
tn*k  down  into  pus.  and  the  sbisccBses  itpen  pxtcnudly,  forming 
nnuum  luadiDg  down  t<>  thi-  joint.  Should  the  inffaiumaliou  now 
■lubind^,  graniiliitionH  "pring  up  from  the  denuded  ends  o(  the  boutw, 
tbw  two  lajTTs  uf  gninulatiunB  iiiiiU'.  and  after  pasning  through  n 
fibiviu  stag^  undergo  osailiration  {lumi/  aiikijifmt),  leaving  the 
patJMit  with  a  HtiC  joint,  llic  pathological  process  by  which  these 
changiw  arc  brought  almut  is  an  follows :  The  synovial  membrane, 
whicJi  at  lirHt  iipixrarH  nil  and  injecti-'d.  ni]uiUy  becomes  iniiltruted 
with  inflfloiuiutuiy  jiroducbi,  and  is  conver1<wl,  togi'tlier  with  the 
adjacent  taguiile*,  into  a  thick  layer  of  granulation -timuc.  The 
inflaniod  articiilnr  eiiiU  of  the  hones  oIho  brt-omo  infiltrated  with 
IntUuimut'irii'  [irmlnclM  and  )>smi  through  the  chnngiw  doscribad 
nadar  Ratifying  (Isteitia.    Thv  nrtihif^'a  tkua  cut  off  from  t' 


,..„  .<-.!«  llius  fiiniioil,  in  jmit  I'tmlcs 
iiiviuliuj;  frniiiiiktiiHi-tissiiP.  mid  in  iHirt  !■«<; 
fiirm  (jf  ]]i[n.  'l')ii>  Witt  tinsiiCH  ii«>nii(l  tlie  jt 
tho  fpiiiiuItitiiiii-tiiwiLi',  iiliffcsscs  form,  thi 
HinuHcs  ai'e  left  loading  to  the  interior  of 
inflammatorj  products  have  escaped,  sho 


Fin.    SS.— Acute   artbritii  of   ths    knee-ji 

membnuic.  The  Itgamenta  «re  almost  destroyed  an 
backwuds  uhI  oatwardB.  Tbe  joint  wu  filled  wi 
mgir's  Hoapital  Mnseam.) 

subside,  the  layers  of  granulation-tissue,  wU 
tlie  surface  of  Uie  bones  that  have  been  denudt 

come  into  contact,  and  unite  in  the  wa«>  ■' '' 

the  Soft  Part-  K-  *>-  -  —  ■ 
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by  a  bliufa  of  redness.  The  STellin^  at  first  takee  the  form  of  the 
synovial  membrune,  but  soon  becouicB  general,  and  the  joint 
MBUmeH  a  flexed  piwition.  In  the  meantime  the  ronstitutional 
dittturbancc  is  severe,  the  tompernturo  high,  the  puiso  rapid,  the 
ton^e  furred,  and  a  (thill  or  ri^r  may  perhaps  occur.  Painful 
atartings  of  the  joiiit  now  sot  in,  in  consequence  of  the  reflex 
imtation  of  the  muKcleH ;  abHcetwex  form  and  make  their  way  to  the 
tnir^MM),  and  bnrrow  in  the  tissups  around  ;  and  the  jnint-surfeoee 
bacome  dieipla<«d  from  each  other  (Fig.  HS).  After  the  abscesses 
have  opened,  the  inflaniinatiou  maj'  aubtndc.  probably  leaving  iha 
joint  stiff ;  or  the  jmticnt  muy  die  of  eoptic  poisoning  or  of 
exhaustion. 

The  trmimeni  at  first  should  be  aimilar  to  that  of  actite  synovitis ; 
but  should  suppuration  set  in,  the  joint  miiat  be  freely  opened  and 
antisepticnlly  droinwl,  and  all  alxiceasPH  that  have  formed  around 
treated  in  the  soine  manner.  When  effeotual  drainage  «uinot  be 
secured  continuouH  irrigation  or  immerRioii  in  a  hot  bath  may  be 
tried.  If  aojitiL'  poisoning  or  exhauation  threaten  life,  amputation 
must  be  perfonned. 

KpirUYfliTi8  is  an  infliiini nation  of  the  soft,  growing  tissue 
between  the  shaft  and  the  epiphysis.  It  is  therefore  necessarily 
confined  to  the  young,  and  itt  of  most  frequent  occurrence  under  the 
age  of  t^n.  It  may  be  iii.-ut(>,  subacute,  or  chronic,  and  may  or 
may  not  involve  the  neighbouring  joint.  The  epiphyses  most  often 
affected  are  tho«e  of  the  hip,. knee,  and  Mhoulder,  bat  several  may 
bo  implicated  ut  the  i<aiiie  time,  or  one  after  the  other  in  rapid 
euccesaion. 

(iiuw.— Slight  injuries,  tubercle,  infective  inicro-organitnnB,  and 
sepsis  as  from  the  absorption  of  a  septic  poison  after  ligature  of  the 
umbilictil  <»rd. 

J'atbology.^-The  inflammation  as  u  rule  terminates  rapidly  in 
BUppuratioii,  in  which  cose  either  the  articular  cartilage  may  be 
perforated  and  the  pun  escape  into  the  joint,  setting  up  acute 
arthritis,  or  thi'  opiphysia  may  become  Pompletely  cut  off  from  the 
diaphysis  ami  tonu,  as  in  the  <!ase  of  epiphysitiii  of  the  upper  end  of 
the  femur,  a  loose  sequestrum  in  the  interior  of  the  joint.  In  less 
acute  vasoH  the  inflammation  may  subside  without  suppuration 
ensuing,  under  which  eircumstancee  premature  synostosis  may  take 
place  between  the  diaphysis  and  epiphysis,  and  the  growth  of  the 
bone  at  the  alfectcd  end  be  thus  arrested.  The  chronic  cases  may 
also  teiTwinuto  in  suppumtion  and  deHtruction  of  the  joint;  but  if 
this  does  not  iii'cur,  the  prolongiil  vascularitj'  may  lead  to  increased 
nutritive  chiingi-M,  and  instJ-ud  of  growth  lieing  arrested  by  prema- 
ture synostoHiH,  the  )>onu  may  )>d  iiu-rcased  in  length. 

HymiiUmi*. — Si;%  eru  constitutionul  diHturbuncc ;  swelling  of  the 
end  of  the  iHine ;  tenderness,  heat,  and  somotimos  reflness  of  the 
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skm ;  stifbesB  and  fizidity  of  the  joint ;  pain  iiKreaaed  OQ  move- 
ment ;  and  probabljr,  later.  Btgne  of  acut«  arthritia  ;  gniting  of  tlte 
o]iiphyais  on  the  diaphj'sis  ;  and  if  the  capsule  of  the  joint  bunts, 
the  formation  of  a  large  iibsceas  in  the  limb.  In  the  ohroiiio 
fonn  the  signs  am  thosu  of  the  early  etage  of  tuberculous  joint 
disease. 

The  traiiineiit  consists  in  phieing  the  limb  in  a  corrected  position 
on  a  splint,  the  application  of  a  few  leeches,  and  free  inciBiuiie 
down  to  the  epiphysis  with  antiBeptie  pretautions  as  soon  as  there 
ai«  signs  of  suppuration.  Should  it  appear  probable  that  pus  is 
contained  in  the  epiphysis  the  latter  should  be  cautiously  perforated. 
If  the  joint,  notwithstanding  this  treatment,  beoumos  affected,  it 
must  bo  laid  freely  open  and  drained  antiseptically,  and  any  seques- 
trum that  muy  be  present  removed. 

QoNOSBHiiiAL  ABTTiBiTia,  commonly  called  gonorrhieal  rheuma- 
tism, is  not  infre<iuent  during  an  attack  of  gonoiTh<ca.  It  probably 
depends  upon  the  presence  of  the  gonocoerui  of  Neisser.  which  caji 
occBcionally  be  found  in  the  tissuei^  and  fluids  of  the  affected  joint, 
and  has  nothing  to  do  with  rheumatism,  though  a  patient  with 
gonorrht^  arthritis  may  of  course  !«  also  the  subject  of  rheu- 
matism. The  joint-aflectiun  may  take  the  form  of  a  more  or  less 
severe  arthralgia,  which  soon  passes  off,  or  of  an  acute  or  chronic 
influmniuttoii  with  effusion  intii  thn  synovial  cavity.  The  inflam- 
mation, which  is  oft^n  very  iiitruclalile.  usually  ends  in  resolution, 
but  limy  lend  to  ankylosis  or  to  suppuration  and  destrui-tiun  of  the 
joint.  The  diseaiv  is  generally  wmlineii  to  one  joint,  most  commonly 
the  knee.  It  is  also  common  in  the  tarsal  joints,  when  it  is  tlKble 
to  be  followed  by  flat-foot.    BelapMes  arc  frwiuent. 

The  lii/m  vary  nccnrding  to  the  fonn  the  disease  takes,  and  ore 
aimilur  to  those  described  under  Acute  and  Chronic  Synuvitu  Uld 
Arthritis  (ww  pp.  T2»,  233).  The  di8c<iver)-  ^jf  the  urethml  dis- 
ohurge  and  the  absence  of  other  signs  of  ordinary  rheumatism  will 
Nettle  the  iliag»on$. 

The  trratmtnt  will  consist  in  the  use  of  such  remedies  as  nro  given 
in  the  »i<ctiuu  on  Qonorrhnfa.  and  in  the  employment  of  such  local 
ninuaurr's  as  are  mentioned  under  Ai-ute  and  t.'hronic  SynoritiB  and 
Acute  Arthritis. 

)I.ituuriiiLir  ARillHlTis.—An  fflusioii  of  btuud  into  a  joint  may 
•  KOUT  cither  spoil tnneoii sly  or  as  the  result  of  a  slight  injury  in 
hii'tiiiiphiliu.  Th<^  blood  niny  Iw  effusod  into  the  synovial  cavity 
only,  where  itmngiilatos  and  then  bt>ciome«  slowly  absorbed ;  or  into 
till'  tisBUi'H  HS  well,  wheiv  it  may  set  up  siihunite  inflamtnation. 
leitilin^  to  thickciting  of  th«  synovial  menilimne.  dentmction  nt  tho 
rairtilagiie  or  Ihoir  detnchiiient  in  flakes  fMm  Ili«  hine.  Ailhtwiuiis 
mtiy  lonn,  but  NUp]mration  noior  occurw, 

8i'jH>. — The  joint  liocouius  suddenly  dinteiided  without  other  sign 
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of  inflamiDBtion.  Ae  the  blood  coagulates  a  peculiar  tearing  crept- 
tittion  laay  be  ileti?cteil.  It  secondnry  thaii<^s  occur  croakin(f  is 
(«Jt,  with  liinitiitimi  •>{  nuiyonwnt  and  boiiu;  lipphig  around  tbe 
articular  surfaces. 

Trealment. — E*^  and  cidd,  and  later,  elaiitic  support,  strapping 
and  massage.  Xo  cutting  ojMTiition,  or  oven  puncture,  is  pcr- 
niiiwible,  {or  fear  of  unc<intniltablo  hiiimorrhago. 

Syi'UILITIc  AKTintiTis. — In  the  curlier  stagos  of  syphiliB  neu- 
ra^a  in  the  jointn  or  siniple  effusion  into  the  synovial  cavity  is  not 
unconnuiin  ;  and  iu  tbo  later  stiigcs  guniinatous  infiltrations  of  the 
synovial  nienibniue,  caimule,  ligiiineiits  and  )>onee  may  occur.  The 
joint  then  t>ocomoB  irregularly  swollen,  whilst  hard  or  softening 
tnasees  are  felt  in  one  or  more  situations.  There  is  but  little  heat, 
Olid  there  may  l)C  hut  little  ]>iiin  on  movenient,  but  severe  nocturnal 
puiiis  arc  present.  Thci'o  is  no  redncHS  unle^n  the  gummatous 
depuxit  ia  breaking  down,  iiiiil  is  ninking  its  way  towards  the  skin, 
when  there  is  the  UHual  iocaii/cd  dusky  red  diwoloration  charuc- 
toriittiv  i>f  a  rM)ftcning  gumma.  Other  eviilenccs  of  syphiliu  will 
probably  Iw  present. 

Trealmeiil. — Mi'timry  in  the  young,  iodide  of  potasBium  in  the 
old,  and  iu  Ixith  a  iiounHhing  ilict,  with  cod-liver  oil  and  tonics. 
IjtH'ully,  T<y»t  in  thu  earlier  ftiiges,  and  later  inassiige. 

fiiKOXic  TrnBiii'ri.<ir!»  .MiTituiTifi,  nlno  i-alleU  tumor  albus  or 
white  wwelling,  pidpy  degeneration  of  the  synovial  membrane,  and 
funpiiut  or  Htniniouit  intlaniination,  is  cbunii-tcrized  by  a  gradual 
onUrgemcnt  of  the  joint,  unacconijxinied  by  redness  or  much 
increase  of  synovial  i»c<tetion.  It  Ih^iih  vi-ry  innidiouiily,  ia  chnmio 
in  its  course,  and  is  jirone  to  enil  in  the  totiil  diwiiganization  of  the 
joint.    Though  most  fnH]iieut  in  the  young,  it  irniy  occur  at  any  ago. 

Oituff».-lt  is  genonilly  attributrf  t^i  wiine  slight  injury  t«  the 
joint,  uccumng  in  a  etniTaoiui  or  unhealthy  subject ;  but  frequently 
no  histor;)' of  any  sui-h  injury  is  forthcoming.  Tbe  immediate  cause 
is  the  presence  of  the  tulxn^lc  Imcillus  whicli  has  gained  admission 
to  the  Nystem  in  tbe  way  desorilwd  under  Tubercle. 

I'alhnUigy. — The  disease  may  begin  either  ns  a  chronic  iuflumina- 
tion  of  the  synovial  mcmbnine,  or  as  a  fungating  caries  of  the 
articular  ends  of  tbe  Imnes;  in  the  former  case,  the  synovial  mem- 
brane, which  first  a])p('ara  re<l  and  injected,  gradually  becomes 
thickened  and  aHlemutnua,  and  ultimately  ]iulpy  and  gelatinous 
and  in  places  fatty- Irsikiiig.  The  synovial  fluid  in  the  meantime 
becomes  turbid  or  in uco- purulent,  but  is  rariOy  much  increase<l  in 
quantity ;  the  synovial  tufts,  at  first  soft  and  flix'culent,  gradually 
asnume  the  fmiii  of  spong^'  gninulation -tissue,  and  grow  over  the 
cartilage  from  the  sidi-s  till  they  coinpletoly  cover  it,  "  lying  over 
it  like  a  veil."  Prolongations  from  this  veil  of  granulations, 
compared  by    Eilltoth  to  the  roots  of  ivy  penetrating  a  wall. 
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inninuote  theiusc'Ive^  intti  and  sprcail  ill  all  dirpctJoiiB  throiigh  the 
tartikge,  which  they  ultimfttely  destroy,  and  tten  in  Hko  inanneT 
invade  the  bone.  The  gmiiulatioii-tiBauo  uny  also  make  ita  way 
butweoTi  the  bone  and  the  cnrtilitge,  and  uiiit«  with  that  derived 
froiu  the  Hynoviiit  memhrune.  thiu  leaving  poitioii»<  of  uirtiht)^ 
loose  botwii<<>n  the  two  hiyerH  of  grunulatioiia.  At  the  mine  time, 
fungDUa  ifranulHtionH  derivetl  from  the  aynot'ial  meiubiiino  iua)r 
invade  the  tiasuea  niiiund  the  joint,  and  undergoing  rueeoua  or 
fatty  degeneration  in  iiIiu^m,  break  down  into  abaraiueK  wtuch  niuy 
open  both  externally  and  into  the  joint,  leading  to  the  pmiluctioii 
of  Hinuaos  and  fistule.  The  lijj^iueuta  being  thuH  M>ft«ned  wid 
dextruyed.  allow  the  articular  aurfaces  to  be  diidoeut<:d  by  the  con- 
tmction  of  iho  miudeB ;  whilst  the  muscles  and  bones  theiuselvee. 
[Hutly  from  wiiiit  of  use  and  partly  from  the  debilitating  iiatnre  of 
tho  diseaaei  undergo  atrophy  and  futty  degeneration.  IVhru  tht 
diimir  btgins  in  Ihe  bnae  it  takes  the  form  of  a  rarefying  wit^itiH, 
the  fungntiiig  ginnulntions  invade  tho  deo])er  surtaco  of  the  nuti- 
lagttti.  purtonib>  them,  and  then  set  up  the  changes  in  tho  syuoviBl 
membrane  and  other  tissues  deecribed  ubnvc.  The  mimitt  eliani/ti 
whiuh  owor  during  the  above-mentionod  pkenomenn  are  thoso 
already  descriU'd  under  Infloinmatiun.  All  that  need  be  repeated 
h«t«  is.  that  the  synovial  membrane,  ligamonts,  and  in  places  th« 
surrounding  tissues,  beLume  infiltrated  with  muill  roiuid  oella,  and 
ultimately  converted  into  a  layer  <it  vaspulor  granulation -tissue ; 
that  the  eartilage-cclls  proliferate  whilst  the  matrix  undergoes 
iMftening  and  liquefaction ;  and  that  the  articular  ends  of  the  bonc« 
un-  eroded  and  destroyed  in  the  way  described  under  (.'aries.  In 
plucra  ill  tho  granulation -tissue  uiv  found  nou'vaseuliu'  areas,  con- 
sisting of  tubercle  nodules,  in  which  tho  tubercle  bacillus  is  totliid. 
In  the  early  Kta-teH  under  approjirialo  treatment  tho  intlammatiuu 
may  sub«ide.  and  the  joint  roeuuw  itn  nonnal  condition.  Aft<?r  tho 
cartilKge«,  however,  have  lieen  ilestroyeil,  suoh  a  favoumlile  ending 
is  of  cuiirHc  impossible,  und  all  that  ran  be  hoiH-d  for  is  that  tho 
layent  of  graniilHtioiis  covering  the  denuded  bones  nuky  unite  and 
ankylosis  onMue.  The  dangers  tu  lie  nppn^hended  are  that  th«9 
tuherch>  should  iNxxmie  dixHeminatcd,  lighting  up  phthisis,  menin- 
gitis, Ac, :  or  that  long-euiitinued  Buj>punitioii  shoiUd  induce  hectic, 
exhaiiKtiiin,  or  lanlueeoua  disease. 

■Si'^ii. — The  dimoso  is  generally  chronic,  often  lotting  ^)r  yoan. 
It  usiiully  Ituf^na  very  iliaidiuusly  :  there  may  l»  some  slight  slifl- 
iieas  of  tlio  ioint,  attributed  poriiape  to  a  trivial  injury,  or  in  tho 
case  of  the  lower  extremity  a  slight  limp  in  wiJkJiig.  The  joint 
moy  be  held  in  s  slijthlly-bent  jxMtioii,  and  tboranneot  flexion  and 
extt-nidon  moy  Yd-  soioewhiit  nw'tnctcd.  Ocimaonally  the  ilisea«e  la 
'uifltorea  ih"by  an  aiuti'  attack  ot  syum-jtis.  At  firwt  there  may  b« 
^■Ue  nr  no  swelling,   or  tho  swelling  may  take  tho  form  of  ||^| 
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synovial  membrane ;  but  as  the  disease  advances,  it  becomes  general 
and  unifoiin,  so  that  the  points  of  bone  about  the  joint  become 
obscured.  The  wasting  and  atrophy  of  the  tissues  of  the  limb,  how- 
ever, give  the  articular  ends  of  the  bone  the  appearance  of  being 
considerably  enlarged.  In  the  meantime  there  is  no  redness  of  the 
skin;  hence  the  name  Uumtr  alius,  or  white  awelling.  Pain  at  first 
may  be  absent,  or  only  present  on  movement  of  the  limb,  but 
gradually  increases  till  the  i)atient,  in  the  case  of  the  lower  extremity, 
is  prevented  by  it  from  walking.  There  is  usually  but  little  heat.  In 
this  condition  the  joint  may  remain  for  many  months,  and  under 
appropriate  treatment  the  disease  may  completely  subside.  H 
neglected,  however,  the  articular  surfaces  of  the  bones,  as  the  liga- 
ments became  softened,  are  slowly Hisplaced,  and  pamful  startings 
of  the  limb  at  night  indicate  ^at  the  bones  are  involved.  Now 
tenderness  followed  by  fluctuation  may  be  detected  at  one  or  more 
spots ;  the  skin  becomes  red  in  those  situations;  and  the  abscess  if 
not  oi)enedr bursts  oxtenjally,  allowing  of  the  escape  of  curdy  pus. 
Thus,  by  the  fonuation  of  siKH^ssive  absceases,  the  tissues  around 
the  joint  ai-o  slowly  undenninod,  and  sinuses  and  fistula?  are 
formed.  The  genonil  ho^ilth  becomes  more  markedly  alfected,  and 
although  even  now  the  sinuses  and  fistulie  may  heal  and  the  jmtiont 
ultimately  recover,  though  almost  certainly  with  an  ankylosed 
joint,  suppunition  as  often  continues,  hectic  sets  in,  and  the 
])atient  dies  of  exhaustion,  or  succumbs  to  phthisis  or  lardaceous 
disease. 

The  treatment  must  l)e  l)oth  loc^il  and  constitutional.  The  local 
indications  are  (1),  to  place  the  joint  at  absolute  rt^st  in  a  ])osition 
in  which  it  will  subseciuently  be  most  useful  should  ankylosis 
oc«ur ;  (2),  to  keep  it  at  i-est,  not  only  till  all  signs  of  the  disease 
have  di8ai)j)eare(l,  but  for  some  months  afterwards,  to  prevent  a 
relapse ;  (3),  to  ojien  and  dmin  antise])tically  any  abscess  that  may 
form,  or  fully  exjwse  the  cavity  of  the  joint  and  remove  the 
diseased  tissues  ;  and  (4)  in  advanced  and  intractable  cases  to  save 
the  patient's  life  by  the  sacrifice)  of  the  limb.  For  keeping  the 
joint  at  rest,  sj)lints  may  l)c  employed  similar  to  those  mentioned 
under  chi-onic  synovitis ;  and  in  the  case  of  the  lower  extremity, 
where  there  may  be  flexion  of  the  hip  or  knee,  the  patient  should 
be  placed  in  IkkI,  and  extension  made  by  a  stirrup,  weight  and 
pulley,  or  by  a  Biyant*s  double  splint,  till  the  deformity  has  been 
overcome.  The  time  the  splints  should  bo  worn  will  vary  in  each 
individual  case  according  to  the  pn)gres8  of  the  disease.  Roughly, 
it  may  be  said  that  they  will  generally  be  required  for  many 
months,  jwrhaps  for  several  years,  and  that  they  must  be  worn 
three  months  after  the  disease  has  ceased.  The  constitutional  means 
which  must  be  adopted,  are  those  that  have  already  been  described 
under  the  treatment  of  Tuberele  (p.  48).    Should  the  disease  progress 
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in  «jiiio  of  tTvatmeiit.  u«iiiratian  and  tliu  iiijoi-tiuii  nf  inilofunn- 
glycerine  fiiniilnoii  muj:  be  trind ;  tho  aapimtinnH  unil  l.hn  iTij<<r-tiuna 
being  mpeated  at  frequent  ioUi-vulM.  or  thu  Hi'tiiul  cimtery  uutv  bo 
«ln)>lo)^>d  in  tho  tollowitig  mAniior  i-  Tho  patient  having  boon 
alurwthettxod ,  tho  vldn  disinforted,  nnd  anf  iloformity  in  jxieitioii 
motifiMl  by  ttinotoiny  if  nwessory,  the  fine  )Hntit  of  tlie  thermo  nr 
I'lertrip  laintiiry  is  |NiMH>d  into  the  Joint  at  the  spots  where  the 
fnnfroirilioB  uro  mont  tnarkoil.  Thus  in  tho  knee  thi>  pnnrtitrea 
nhuuld  ho  made  i>n  oaeh  tddo  (if  the  {Mt4>lla  and  at  the  level  of  the 
fallTnte  benunth  tho  extensor  tendon,  a»  many  as  fiftiwn  to  twnuty 
punrtunui  being,  if  neoetuHiry.  employed.  The  joint  in  then  dnmed 
nnti»0]itjcnlly  and  immohilisnd  in  ploetor  of  Pario.  Other  tre*t- 
ment  failinfCi  the  joint  may  bo  freely  opened,  the  diwuHed  nynorial 
meiubmne  wraiii'd  or  put  raimplotnly  nwny  (ar/Aiwtomy),  the  oavity 
wi-U  HnBhod  out  witli  an  antueptiv  eulution,  filled  with  iudofona 
emulxion.  and  the  wound  floeod.  A  ronvenient  iniitruuinnt  (or 
Romping  out  t)ie  joint  will  be  found  in  Barker's  fliislijng  ifporm, 
whieh  adniito  of  a  stream  of  watfr  or  iintisr{>tic  dilution  flowing 
thniuffh  the  joint  whiliit  the  iwnping  is  in  pn)gnu«.  If  the  wound 
breikkn  down,  the  r>|H'mtion  tthnutd  tir  re|ioiktcd,  or  if  the  whole  nf 
thn  diwiiHeit  tii*nii^  ntnnut  be  reuioved  an  antisejitie  drain  may  b« 
employed.  If  the  eartihiges  and  articular  ends  of  the  bone  are 
Amnd  mui-Jidisnnsed,  tho  joint  should  In- oxcised.  Where,  however, 
notwithstanding  tho  above  treatment,  abaoeenng  and  siniiaes  con- 
tinue to  form,  and  tho  putient  is  becoming  exhanstixl  by  tong- 
rmntinned  suppuration  and  hecti<',  or  where  signs  of  inripiont 
phthisis  or  lanhmvtus  disoasrvi  ore  bomroing  maniftvt.  the  iiueetion 
of  oiuputntion  tuuMt  be  raise<I.  Khiflild  rorovory  ultitoately  oet-ur, 
but  with  the  joint  ankylnood  in  a  fiiulty  [WKotion,  an  ortJHtti.nny  or 
oeteiK'lasia  uiuy  be  of  wrvir«. 

Ti'DEHiTUii's  niREJME  OF  TttK  iiip.  though  etM-ntiatlv  xiniiUr 
to  tubereTilons  dimase  of  other  jointu,  niinirr?  iN-{iar*ti.'  mention, 
as  owing  to  the  dvpth  and  eunfonnatiou  of  the  artii^lation  it  is 
atli'ndi'd  with  «}i»-inl  symptoms,  and  calls  for  rrrtnin  modifieation» 
in  tho  method  of  tniituiunt. 

i*ign:~~\n  the  early  stagen  there  is  slight  lamenroB,  tnme  lintitH' 
lion  in  thu  tango  of  muvenient  of  the  joint,  grnernlly  poin,  an<l 
ofti'n  quitv  wirly  some  strojihy  nnd  wanting  of  the  mnsoloe.  The 
pain,  thinigh  at  timro  mrvvTv.  is  more  freqiiejitly  slight,  and  may 
only  lir  eJirilfil  on  making  certain  movements  of  the  joint.  It  may 
Iw  f»lt  in  the  hip.  or.  as  i»  eommonly  the  case,  be  referred  U<  Uie 
kn<w  or  tu  other  |«rtti  p«mli«l  by  the  oh«uiiit"r  nervo.  as  Iho  inner 
■ide  of  the  thigh.  At  tuiiM  it  may  he  frit  in  U>th  hip  anil  knw 
ftiinullaneoualy.  The  joint  ts  Hlightly  stiff,  not  only  im  Hrxion  and 
lunennou,  but  also  on  mtatiun  and  on  olxluotiiin  and  addoctiao, 
opectaUj  in  the  Mmii-flexed  position.     There  i^  often  -unne  fulnMR 
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about  the  front  of  the  joint,  Iuhh  nt  the  gluteal  fold,  And  perhaps 
tenderness  on  pretwure.  The  joint  Ixicoine:^  at  fiifit  itlightly  flexed, 
everb>d,  and  abducted,  i.r.,  it  a(»um(i>  the  ]>osition  in  which  the 
ligaments  of  the  inflamed  joint  are  iiiortt  relaxed — the  ))Osition  of 
greatest  eaHC.  In  order  to  briiiK  the  llexeil  and  abductod  limb  to 
the  ground,  the  polviH  in  drpressevl  on  the  nfieeted  (tide,  iind  honce 
the  limb  upiieor^  when  ]>lnced  ]N(rallol  to  ibi  feltuw  slightly 
lengthened  (I'ig.  H4,  a  and  n).     I>ntor,  the  joint  lie<'oineH  further 


Pia.  8i.— To  show  die  cffcctn  a[  sliductiDn  (a>,  bi>(1  aildnclion  (c)  in  causing 
sppkrent  lengthening  (b),  ami  .ippamiit  shortening  (i>)  of  the  liinb  in  bip- 
joint  iliBease,  when  the  aSected  liiuli  is  placeil  par&llel  ta  the  oppoeitc  limb. 


Pia.  80.— To  abow  cITect  oi  fle? 


.  Ptou  muscle. 


I  liar  loTdotio  ourrfl. 


flexed ;  but  inTprtwl  infrteiid  of  eveitcd,  and  aildurte<l  in«f».iid  ot 
abdnctcd,  n  change  ot  jxiwition  which  hax  been  variously  uttribnted 
b>  crotdoii  of  the  jioBtcrior  port  of  the  acetabulum,  a  yielding  of  the 
ligaments,  or  exhnustioii  of  the  external  rotator  and  aMuetor 
inuwleB.  To  overconie  this  jKisition  of  adduction  in  whivb  the  limb 
is  UHeletw,  the  ]>elvis  in  raiaed  on  tho  affectcid  aide,  ho  that  the  hmh, 
if  brought  puiiiUel  to  the  other,  now  appeam  Nightly  Hhortcnc<l 
(Fig.  H4,  C  and  v)  in  plani  of  being  lengthened.  Whilst  the 
jtositiun  (if  abduction  and  adduction  is  overcome  by  depifHMng  or 
raitiing  tho  in^lvin  reitpnctively  on  the  affected  aide,  i.'.,  by  laterally 
bonding  the  lumbar  spine,  flexion  is  overcome  by  rolling  the  iielvis 


iiir   nviid   of  til*'   Imhu'   oh    to   tin'   (loTsuin   o 
usually    iMjik<'S    its    way    towards    tlie  suit'a 
va«4:iHa'  aiwl  sartorius,  and  a  iluctuatin<x  swell 
situation  a  little  1m*1ow  and  external  to  th(^  j 
may  fonn  and  the  disease  progi'ess  in  the 
Tuberculous    Arthiitis.      Not   infrequently 
become  perforated  and  the   suppuration  ex 
Pointing  may  then  occur  above  Poupart's  liga 
make  its  way  into  the  rectum,  ischio-rectal  ; 
sciatic  notch.     Hip   disease,   like  other  join 
simulated  in  neuro-mimetic  subjects  (see  p.  2£ 
the  joint  is  not  uncommon  in  phimosis. 

Treatment. — As  regards  constitutional  treats 
added  to  what  was  said  on  pp.  48,  239.  Th 
local  treatment  are  similar  to  those  for  tuberc 
joints  generally,  but  require  certain  modificatio 
caiT}'ing  them  out.  Thus  if  the  sjTnptoms  ai 
should  be  placed  in  bed,  and  extension  made  bj 
and  pulley  in  the  direction  in  which  the  joint  is 
being  gradually  brought  down  in  this  way  to 
If  the  child  is  restless  a  long  splint  should  be  pi 
limb  to  keep  him  from  rolling  to  one  or  other  $ 
of  the  bod  should  bo  raised  by  blocks  to  prevent 
or  Bryant's  double  splint  may  be  used  with  gi*ea 
cases  (Fig.  208).  Subsequently,  or  at  once  ii 
Thoimuj's  splint  (Fig.  79)  should  be  applied,  an 
been  bi*ought  into  the  straight  position,  the  pa  tie 
get  about  on  ciiitches.  If  in  spitt*  of  treatinfin^-  +1 
and  nu«  fonrv»o   — • 
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be  outside  the  joint,  being  dependent  upon  disease  about  the  great 
trochanter,  lower  end  of  the  neck  or  upper  end  of  the  shaft,  and  so 
extension  to  the  joint  may  be  avoided.  In  intractable  cases  ampu- 
tation at  the  hip  joint  is  often  the  only  chance  of  saving  the  patient's 
life.  In  lieu  of  amputation  at  the  hip,  Mr.  Howso  has  proposed 
amputation  through  the  thigh,  either  as  a  ])reliininary  to  the  more 
serious  amputation  or  altogether  instoad  of  it.  lie  argues  that  such 
a  measure,  by  reducing  the  length  of  lever  having  its  fulcnim  at  the 
hip-joint,  promotes  rest,  and  by  removing  a  mass  of  tissue  chiefly 
blood-consuming  and  very  little  blood-producing,  favours  the  pro- 
duction of  blood  of  better  (quality  and  larger  amount ;  whilst  should 
amputation  at  the  hip  l)ecome  absolutely  necessary  later  there 
would  be  less  shock  and  the  patient  would  bo  better  able  to  bear  it. 
Should  the  patient  i^ecover  but  with  the  hmb  ankylosed  in  a  flexed 
or  other  faulty  iK)sition,  the  division  of  the  femur  subi'utaneously 
with  the  chisel  or  Adams'  saw  below  the  trochanters  will  be  required 
to  put  it  straight. 

Disease  of  tue  sacro- iliac  joint  also  requires  a  separate, 
brief  notice.  It  is  generally  of  tuberculous  origin,  but  is  sometimes 
apparently  duo  to  injury.  It  usually  occurs  in  young  adults, 
rarely,  if  ever,  in  children.  There  is  pain,  swelling,  and  later  red- 
ness over  the  joint,  followed  by  the  formation  of  abscesses  which 
may  open  posteiiorly  or  through  the  .sciatic  notch,  above  Poupart's 
ligament,  in  the  ischio-rectal  fossa,  or  in  the  rectum.  The  pain 
may  be  reflected  along  the  sciatic  nerve,  simulating  sciatica,  or 
along  the  obturatrjr  nei-ve  to  the  hip  or  knee,  and  may  then  bo 
increased  on  moving  the  hip.  The  thigh,  moreover,  in  consequence 
of  the  irritation  of  the  psoas,  may  be  slightly  flexed.  The  disease 
may  thus  have  to  1)0  diagnosed  from  hip-disease  and  spinal  caries. 
On  fixing  the  pelvis,  however,  the  hi])  and  spine  move  freely  and 
without  pain,  but  pain  is  felt  on  making  pressure  inwards  or  out- 
wards on  the  iliae  crests  or  over  the  sacro-iliac  joint.  When  sinuses 
have  formed  carious  bone  may  sometimes  be  dete<^ted  on  probing. 
The  jtrof^nosw  is  unfavoura})le.  The  treatment  consists  in  keeping 
the  parts  at  absolute  rest  by  fixing  the  pelvis  and  tliigh  in  a 
mcmlded  leather  si)lint  reaching  to  the  knee.  If  this  fails  the  joint 
may  be  exposed,  before  abscesses  or  sinuses  have  formed,  by  cutting 
off  the  posterior  angle  of  the  crest  of  the  ilium  and  chiselling  away 
the  adjacent  bone.  The  diseased  tissue  should  then  be  scraped 
away,  and  the  wound  plugged  with  iodofonn  gauze.  After  sinuses 
have  formed,  as  much  as  possible  of  the  tulxn*ciilous  granulations 
and  carious  bone  should  be  scraped  and  gouged  away  and  the 
wound  dressed  with  iodoform  gauze,  but  the  results  then  are 
unsatisfactory. 

Chronic  rheumatic  arthritis  must  Iw  distinguished  from 
osteo-arthritis  or  rheumatoid  arthritis  as  it  is  sometimes  called.     It 


_.. ,  .......  .iiim  um\   iMMU'trctrd  on  ])alpati 

when  patiugx  or  rn'akinjj:s  occur.     Later,  adlu 
and  around  the  joint,  Icadinj^  to  niorr  or  less 

Tredtmeiit.-  Tlic  (jcncntl  is  that  for  rlnMiniatis 
!it  a  suital)l(»  spa,  as  Jiath,  Buxton,  Ilarrogato,  oi 
liH-al  coutnisis  in  hot  baths,  massage,  ])a88ive  n 
ankylosis  has  occmTed,  in  breaking  down  of  ad 
anaesthetic.  I  have  found  the  Tallerman-Shefficl 
bath  of  senrioe  in  these  cases  for  softening  adhcsi 
movement. 

Cheonic  gouty  arthritis  most  commonly  a 
joints,  and  preferably  the  metatarso-phalangeal  ] 
toe.     It  is  characterized  by  the  deposit  of  nrat 
upon  the  cartilages,  and  frequently  in  the  connect 
the  joints,  giving  rise  to  chalk  stones  {Heherd 
affected  joints  after  several  attacks  become  stiff  ai 
ulceration  of  the  skin  may  lead  to  exposure  of 
The  symptoms  and  treatment  are  those  of  gou 
Medicine. 

Chronic  osteo-arthritis,  also  caUed  rheumt 
arthritis  deformans,  is  an  incurable  and  progi'essi> 
to  great  deformity,  and  at  times  to  complete  dii 
joint.  It  is  characterized  by  giudual  degeneratioi 
of  the  cartilages,  ebumation  and  alteration  in  1 
articular  ends  of  the  bones,  and  formation  of  nodu] 
the  fibrous  tissues  around  the  joint.  It  is  a  disea 
advanced  life,  and  may  be  confined  to  one  or  mt 
joints — the  Jiip«  JLneej^or  shoulder,  or  it  may  afl 
including  the  smaller  artirnfAfmn*/     tt ^ 
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In  whichever  way  it  hegiim,  however,  the  earliest  characterisldo 
changee  are  found  in  the  cartihiges.  These  at  first  appear  nodular 
and  cracked,  but  8ubse<|uently  become  roughened,  fibrous  and 
villous-lookiiiK,  and  are  finally  rubbed  away  by  the  friction  o(  the 
articular  surfacea  of  the  joint  on  each  other.  Sueh  changes  appear 
to  be  due  to  fibttiid  degeneration,  or  splitting  of  the  matrix  into 
fibres,  and  the  malti])lication,  eolurgement,  and  fotty  dsgeneration 
of  the  cartilage  colls.  Thus  it  will  be  jicrceivcd  tlwt  the  process 
by  which  the  cartilaf^  are  destroyed  in  chiimic  osteo -arthritis 
differs  materially  from  the  so-called  ulceration  of  cartilage  which 
occurs  in  the  inflammatory  joint-afloctions  previously  described, 
and  in  which  the  matrix  undei'goee  lique- 
faction and  softening  I'ouscquent  upon 
its  invasion  by  the  granulation-tissuo 
derived  from  the  synovial  membrane 
and  bone.  In  chroniu  osteo -arthritis 
the  synovial  membrane,  at  first  dry, 
becomes  slightly  thickened  and  vascular, 
and  moderately  distended  with  turbid 
synovial  fluid  which  at  times  resembles 
train  oil.  In  the  meanwhile  the  syno- 
vial fringes  become  hj-peilrophied,  and 
asmiuie  the  form  of  pedunculated  pro- 
cesses, often  containing  little  iiiassee  of 
cartilage  or  bone.  These  little  masses 
may  subsequently  become  detached  and 
form  loose  bodies  in  the  joint  (ii'ig.  87). 
The  articular  surfaces  of  the  bone  become 
smooth,  hard,  polished,  ebumated,  or 
porcel  laneous  in  apjMiarai  i  ce  and  variously 
altered  in  shaj>o — changes  a|iparontly 
depending  in  Jiaii  on  friction  and 
mechanical  pressure,  and  in  jtart  on  the 
formation  of  new  bono  in  the  cancellous 
spaces,  wheif-by  the  iKine  is  renderetl  harder  and  is  consequently 
capable  of  receiving  a  higher  )Hilish.  Whilst,  however,  new 
bone  is  being  fonned  immediately  beneath  the  pohshed  surface, 
rarefaction  and  atrojihy  are  going  on  a  little  deeper  in  the  bone, 
leading  to  the  shoitoning  and  distortion  so  commonly  ol)served. 
Hence,  for  esample,  the  flattening  and  enlargement  of  the  aoo- 
tatmlum  and  glenoid  cavity,  and  the  alworptiou  of  the  neck  and 
flatt«ning  of  the  heed  of  the  femur  and  humerus,  seen  in  osteo- 
arthritis of  the  hip  (Fig.  88)  and  shoulder  respectively.  At  times 
th»  new  bone  in  the  cancellous  spaces  and  Haversian  canals  is  not 
formed  as  quickly  as  the  polished  layer  of  bone  is  worn  away,  and 
ttie  open  ends  of  tbo  enlarged  Havctbiiui  canab  ^ve  the  articular 


pia  87.  - 
arthritis  a(  the  knee- jMDt. 
The  articular  suiface  of 
the  tihia  is  shown  in  the 
u|<pei'  part  of  the  figuie  : 
the  patella  is  turned  iiown. 
(St.  Bartholomew'!  Hoi- 
pilalMuBeum.) 
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When  the  disease  is  fully  established  it  may  be  known  by  pain, 
increased  on  movement,  and  often  worse  at  night  and  during  changes 
of  the  weather ;  a  characteristic  creaking  and  harsh  gi'ating  felt  on 
moving  the  joint;  the  detection  of  masses  of  bone  around;  the 
limitation  of  the  movement  of  the  joint;  and  absence  of  heat  and 
I'edness.  In  the  hip  there  may  be  evcrsion,  shortening,  and  much 
lameness ;  in  the  knee,  swelling  and  thickening  of  the  sjTiovial 
membrane,  and  defonnity  of  the  patella ;  and  in  the  shoulder, 
enlargement  or  displaceiutnit  of  the  head  of  the  bone.  In  the  hip 
the  disease  may  closely  simulate  intracapsuhir  fractiu*e  of  the  neck 
of  the  femur;  in  the  shoulder,  dislocation  of  the  humei-us.  (See 
Fracture  of  Femur  and  Disloattion  of  Shoulder.) 

Treatment. — It  is  only  at  a  very  early  stage  that  the  disease  is 
amenable  to  treatment ;  hence  the  value  of  Spender's  signs,  should 
they  prove  constant.  The  whole  body  should  be  warmly  clad,  the 
diet  carefully  i-egulatc^d,  stimulants  prohibited  or  restricted  in 
quantity,  and  a  periodical  visit  paid  to  such  spas  as  Buxton, 
Harrogate,  Bath,  Wiesbaden,  Aix-les- Bains,  or  Wildbad.  Locally, 
massage,  friction,  and  passive  movements,  should  be  from  time  to 
time  employed ;  the  joint  should  be  enveloped  in  wool  or  flannel, 
but  should  not  be  kept  at  rest  onUi  splint,  since  this  will  only  tend 
to  increase  the  stiffness.  In  the  way  of  dnigs,  cod-Uver  oil,  iodine, 
iodide  of  ix)tassium,  ai-senic,  and  guaiacum,  are  of  most  service. 
Blisters  and  fumigations  of  sulphur  are  recommended  for  i^elieving 
the  pain.  Unless  anested  in  the  earlier  stages  the  disease  generally 
gets  worse  as  the  pjitient  grows  oldor. 

ChAKCOT's  disease  oil  TABETIC  ARTIIROPATUY  is  an  affe(!tion 
of  the  joints  closely  resembling  osteo-arthiitis.  It  is  believed  to 
depend  upon  degenerations  in  the  spinal  cord  (locomotor  ataxia), 
and  therefore  to  be  the  result  of  trophic  changes  in  the  joint.  The 
jmthological  changes  are  similar  to  those  already  described  under 
osteo-arthritis,  but  the  destruction  of  the  joint  is  more  marked. 
Briefly  they  may  be  said  to  consist  in  erosion  of  the  cartilages, 
softening  of  the  ligaments,  grinding  away  of  the  articular  surfaces 
and  often  of  the  contiguous  portions  of  the  shaft  of  the  bone, 
induration  of  the  remaining  portions  of  the  articular  surfaces, 
thickening  and  at  times  pouchings  of  the  synovial  membrane, 
and  formation  of  osteophytes  around.  Suppuration  is  very  rare. 
These  changes  may  affect  one  joint  only,  or  may  occur  successively 
in  several  joints. 

The  signs  in  a  typical  case  are  as  follows: — Sudden  swelling  of  a 
joint,  usually  without  much  ])ain  or  any  marked  signs  of  inflam 
mation,  followed,  on  the  subsidence  of  the  swelling,  by  preter- 
natural mobility,  and  the  formation  of  processes  of  bone  about  the 
articular  surfaces  and  in  the  surrounding  muscles  and  tendons. 
There  is  great  deformity,  but  not  niuch  pain  either  on  movement  or 
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Ikanillitig.  Along  with  the  local  edgiu  there  are  genoiolly  symptoms 
of  locomotor  ataxia,  such  as  on  tmsteady  gait,  a  tendency  to  toll  on 
placing  the  feet  together  with  the  eyes  closed,  a  jerking  movement 
of  the  limb)'.  abHenco  of  the  XNit«lla-ten<lon- reflex,  lightning  paina, 
KptkHinodic  miiHciilai-  contractions,  local  aniesthesia  and  sweating 
of  the  limlx',  lusN  of  rciponse  ot  tho  pupil  to  light  but  no  lose  of 
the  power  of  a(;coiumodation  {Argyll-llobrrUon  pujiil),  sometimes 
0]itic  atrophy,  bladder  troubles,  and  Iohh  of  sexual  power.  The 
jointi*  inoRt  often  affected  are  tho  kneo.  hip,  and  Hhoulder.  In  the 
tiuitiii'  tho  bui'.eH.  on  the  subsidence  of  the  swelling  of  tho  Bjmovial 
membrane,  though  at  first  felt  to  lie 
looMtnod  by  the  softening  of  the  liga- 
ments, may  ultimately  becoiue  onkylosed. 
Treatment.^lieymid  keeping  the  part  at 

d,^^vj._^_^  rest  during  an  ocuto  attack,  and  adopting 

yji^SSi.  tho  same  goneiiil  troatniont  as  is  appro- 

^(^B^hI^  priate  for  oateo-ai'thritia  and  locomotor 

ataxia,  little  can  be  done.  To  relieve 
the  pain  antipyrin  and  exalgine  m^y 
be  tned.  Suspension  has  at  times  been 
of  service. 

Loose  bodies  in  a  joint  may  bo  formed 
in  sevciral  ways,  of  which  the  following 
are  the  chief: — I.  by  the  proliferation  of 
the  (nrtilage  cells  that  noimuily  exist  in 
the  synovial  fringes,  and  the  subsequent 
dotni'hmoiit  of  tho  little  mass  of  cartilage 
HO  formed  through  the  rupture  of  its 
peduncle  in  tho  movements  of  the  joint 
(Fig.  89) ;  2,  hy  thickening  or  hyper- 
trophy of  a  synovial  fringe,  or  by  oxtra- 
vanitinn  of  blood  and  snbi>eqaent  oigaui- 
zatiou  of  the  fibrinous  coagulnm  in  a 
ivinl  fiinge,  detachment  oc<-urring 
in  a  niimncr  similnr  to  that  in  the  former  case ;  3,  by  necitwis  of  a 
I>ortiou<)f  the  articular  cartilages  ;  aiid4.  by  chi]>pingi)tf  of  ajMntion 
lit  the  uiticuliir  cmtiliigo  during  some  injury  to  the  joint.  Louse 
cartiliigex  are  iiiiwt  mminon  in  the  kiu'o.  but  may  lie  met  with  in 
any  joint.  Tlicy  iire  generally  single,  but  may  iV  multiple,  and 
vary  in  siw  tn>iri  u  pen  to  a  walnut. 

ffffnijilom'. — The  chi<^f  symptem  is  pain,  due  to  the  loode  liixly 
slipping  Iwtwrt-n  the  ligaments  and  articular  surfaces  during  tho 
mox-ementi'  nf  the  jiiint.  In  the  knee  this  is'i-urs  during  flexion ; 
and  on  the  patient  attempting  to  stniighton  the  joint  the  loose 
Imdy,  by  toicing  the  articular  surfaces  apart,  stretches  tho  liga- 
nients,  and  thus  gives  riso  to  a  suddon  and  excruciating  pain, 


Fio.  88.— Tlie  formation  of 
a  tuuM  nrtilnee  in  a 
A  little  ni.iiia  of  cartilsgo 
atloclied  >>j  a  slcnJar 
ntnlk.  (St.  liartholo- 
liiew'n  Huniiibil  Museum.) 


Aymi'>«c*    a  *"Li>  .■i.-crr.  5l* 


jo  ji!H!t»  !«''>■  •use**  imi  1-   ti^.     Jli  "lull's  "tai*  j.i-**  XUT 
isoA  5»^r»»r»-!i  'Jjf  tsrrj  "^l:  <lj^.u  ^•*.  zz*-  Tar.*-*:":  "v-.t^  ~2iea 

in  the  ^rsFvrijkl  ptiii-i.  -r  ■"-h'-l-  r  -.i-  _:-r  ^'i-e  c  lit  ;';£.:i:  -x 
the  ca«e  *^  H^  kz*^.  li  ltu*  h-<  it*  z.-  -.-l--c':>  ■•"11  Sf  'J:r:^^^L 
but  if  fpw-  it  '»=.  ty^^zt-i.'L~  '■•-  zij»if-  :■  zj  v-  r  .izii  r-.  :2»:  .cc^tOf 
flde  of  the  j-xn:.  it  i—av  ^t-rLi^i*  ijSfc—^-'Ar  ':y  -.0.?^^^  u:rv  hc>^ 
of  the  «Ti^>raI  r»^'*->rH-».  -i?  -._ri  i:  .xli.  ^r.-r^Lly  >  f-L":  Jk^rt^r.  .*» 
moving  the  yAjii. 

Treatmun^t. — If  tir  l«>*i-  ■••-7  ^-'••^  ri-^  :■  li:ilr  •.  r  r^o  tn^bje* 
and  can  I*-  €«i?ilv  £xr<i  *:  v  i  -.0,1  i:.  i  ':iu::  Ll^.  r  JLi>.v^:ii\  it  sis^uld 
not  be  interf»?"rvil  vizji:  z.-  r  --b.-iM  xr.y  >.ri:;vT.  >  :;rAWrt*ken 
where  the  j««int  i>  -ii-i^-rjar.ja^i  :t  t<r« -Artin::>*  .t  ^b^rv  the 
pmonal  ineiii><ruir  >  <"i-3pi-ii  Ti:i:  r-As-^s  -.-i  vArtilxs^*.  I'lnlor 
other  cimim«tan*ieri  tLr  !••<;•-  ><y  >h  -.il  i  rv  ry^si-wt^i.  This  nwiy 
be  done  by  trskzk9>£xin:;  thr  l*:***^  -.urrilA^  with  a  stn.nia:  mwilo  \>n 
an  awpdc  handle  thrxL-st  thr'  u^rh  the  sk:!i.  >•>  that  tko  Ivv^s^  K^y 
may  not  slip  avay  or  t»>  !••<  -iuHn^  th--  --{vration.  and  th^'n  outtin^ir 
down  on  the  capn-ule.  and  whrn  ull  M»>ilin^  has  Uvu  st^^pj^xl, 
opening  the  ji»int.  Th»-  t-^iy  ii  l*m^^  will  i^Miorally  slip  thnnigh 
the  opening ;  if  attaih^^i.  it.'*  j»-iliclv  must  Iv  lig:itun.\l  and  dividtnl. 
The  operation  shinild  U-  j»^rf'»rm»nl  with  tht»  stnctost  antis^^ptio 
precautions,  and  th*:*  ftttit-nt  pr^-piin^i  by  a  \i«vk*«i  n^t  in  UhI  in 
the  case  of  the  kmv  with  his  jtnnt  on  a  splint.  Tho  splint  .should 
be  fontinuod  after  the  «»jH'ration.  «>r  tho  ji»int  phuHnl  in  a  plaster- 
of-PanH  liaiidagi'  till  th**  wi>und  ha.-^  hoaltnl  and  all  fiH»r  of 
inflammation  has  ])asst>tl. 

Ankylosis  or  stiff  joint  may  1h»  dividtnl  into  tho  jthrouiit  and 
the  bony.  A  spuiious  fonu  of  ankylosis,  due  to  the  o>ntnietion  of 
the  surrounding  niu.s<-U^  «»r  of  (»icatriei»8  after  bums,  may  also 
occur,  but  is  genenilly  ass<K"iattMl  with  some  amount  of  iibix>U8 
ankylosis. 

* 

Fibrous  auh/htsis,  aLso  calle<l  lipuuentous,  or  by  s«»me  authoi>«, 
false,  in  contiiidistiiietion  to  the  l>onv  which  tlu»v  then  term  true, 
is  the  union  moit*  or  loss  complete  ot  tlu»  artieular  surfiuH's  of 
the  joint  by  fibix)us  tissue.  Thus  it  may  consist  of  1,  a  m<»n» 
thickening  of  the  capsule;  2,  a  thickening  and  shoilening  o(  tln» 
ligaments;  3,  the  fonnation  of  fibi-<»us  ImukIs  within  thi»  joint; 
4,  the  jwrtial  ivmoval  of  the  cartilap's  and  tin*  union  of  the  Immu^h 
bv  fibrous  ti8.sue ;  and  o,  the  a}K)ve  c(»nditions  variously  combined. 
It  may  be  the  ivsult  of  joint-disetiscs  or  (»f  keeping  an  intlam<Ml 
joint  in  too  long  a  stiito  of  n^st.  Hometimes  it  may  iiM'minati*  in 
bony  ankylosis. 

Bony  ankt/losis  is  the  finu  union  of  the  articular  ends  of  the  joint 
by  bone,     It  is  often  a  further  stage  of  th(i  iibrous  variety.    Tho 
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articuliir  nurfuccB  may  bo  unit<<d  evenly  and  uniformly,  at  by 
iiTPgiiliir  briilf^  of  bono,  or  partly  by  bono  and  partly  by  fibronB 
tisHUft,  The  union  mny  occur  with  the  articular  eurfaceH  in  ccntact 
in  Mth<>r  the  extended  or  tho  flexed  poaitifln,  or  at  an  angle  between 
the  two  (l-'ijj,  m) :  or  it  may  occur  with  tho  articulur  HnrfaceB  die- 
located  tnim  each  other.  The  way  in  which  it  in  produced  has 
already  Iwen  doHrribod  under  ArthritJH  ;  all  that  need  be  repeated 
hero  in,  that  in  tuberculous  diwase,  ankylosis  and  cariea  may  often 
bo  observed  at  tho  aaino  time. 

The  tigii*  uf  ankyloHJH  ai-o  nbrioiis— i.r-.,  the  joint  in  stiff.  It 
only  rcmoiTis  to  dia^nione  the  fibrous  from  tho  bony.  In  the  former 
it.  and  g(<nerally  pain ;  in  the  latter  neith^ 
movement  nor  pain.  In  some  in- 
Ntancea,  however,  as  in  ankylosis  of 
tho  shoulder  and  hip.  the  joint  may 
be  held  so  firmly  by  the  contraction 
of  tho  muscles  thnt  the  fibrous  may 
firaukte  the  bony  form  ;  and  again, 
although  bony  ankylotnis  may  exist, 
the  revolving  of  the  scapula  or  pelvis, 
as  the  c-ose  niay  be,  tm  tho  trunk 
may  make  it  appear  that  there  is 
some  movement  in  the  affected  joint. 
A  skiagm])h  or  an  examination  under 
an  anioHthi'tic  will  Fettle  the  point. 

The  tmitmrnt  will  vary  with  the 
nature  of  th<'  ankylosis.  In  the 
spurious  form  something  may  often 
be  done  by  dividing  the  c)<'atTic<<s,  or 
by  freeing  t}ie  parts  by  a  plastic 
operation,  though  in  such  cases  tlie 
treatment  is  uelilom  vfvy  hopeful. 
}h  tilt  fihrtiiiit  fiiTia  an  attempt  should  lie  made  to  restore  the 
natural  iiiovoini-iits  cif  the  joints — 1,  by  manipulation,  friction,  and 
imssivo  moveniontM;  2,  by  forcibly  breaking  down  the  adhudonN 
under  an  aniosthetic,  at  the  same  time  dividing  >tny  tendons  that 
may  offer  resistance;  or  3,  by  gradual  extension  by  a  weight  and 
piilicy.  or  *omi>  fonn  nl  (Og-wheel  or  screw  appanitiis.  An  attempt 
to  bri'iik  diiwn  adhesions,  however,  should  on  no  account  In  made 
whilst  iiiiy  signs  of  infbimmation  remain,  and  iifti-r  thi>  o)>eiiition 
the  liirili  should  In-  phui-il  cm  a  splint  fi>r  h  few  diiys,  and  cold  by 
meiiiiB  of  1.1'iter's  tiilws  or  an  ice-ling  ajiplii-il  to  jireveiit  intlniinna- 
tioii.  Ih-uij  ••,ih/lii'i»,  with  the  limb  in  a  gixsl  jKiHitinn.  is  often  the 
iK'st  result  thiit  cim  be  hojicd  for  after  the  disease  ot  the  joint  has 
reached  a  certain  stage.  But  in  some  instances  an  operation  may 
be  required  to  restore  movement,  or  to  rectify  a  faulty  poeitioit. 
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Thus  in  an  ankylosed  olbow,  especially  when  fixed  in  the  extended 
])08ition,  excision  of  the  joint  should  be  practised.  In  a  bent  knee 
a  wedgo-shaixjd  piece  may  be  removed,  or  an  osteotomy  done.  In 
the  hip,  subcutaneous  osteotomy  of  the  neck  of  the  femur  or  of 
the  shaft  just  below  the  trochanters  may  be  undertaken.  In  the 
shoulder,  no  operation  as  a  rule  is  required,  as  the  movement  of 
the  scapula  on  the  trunk  is  very  free.  When  ankylosis  is  accom- 
panied by  much  wasting  of  the  limb,  amputation  may  be  necessary. 

Hysterical  joints.— Pain  of  a  neuralgic  character  unassociated 
with  heat,  redness,  swelling,  or  physical  signs  of  organic  disease,  is 
occasionally  mot  with  in  one  or  more  joints,  esiMJcially  in  young 
women  of  the  neuro-mimetic  temperament.  They  are  very  difficult 
cases  to  deal  with,  and  should  receive  the  greatest  care  and  attention, 
lest  an  erroneous  diagnosis  be  made.  Nearly  all  the  signs  of 
organic  joint-disease  may  be  simulated ;  thus,  there  may  be  pain 
on  movement,  or  some  slight  redness  and  heat  of  the  part,  or  fiixity 
of  the  joint.  The  pain,  however,  is  generally  superficial,  and  is 
not  increased  on  movement  of  the  joint  if  the  patient's  attention  in 
the  meanwhile  is  othei*wise  engf^^;  the  redness  and  heat  will 
often  be  found  on  inquiry  to  be  due  to  previous  friction  or  the  use 
of  irritants ;  and  under  an  anjesthetic  the  rigidity  of  the  joint 
completely  disappears,  its  movements  then  being  found  to  be  free, 
smooth,  and  natural.  Further,  on  recovery  from  the  aneesthetie, 
the  rigidity  does  not  return  until  the  patient  again  directs  her 
attention  to  the  joint,  whereas  in  organic  disease  it  returns  as  soon 
as  the  muscular  relaxation  ceases.  The  treatment  consists  in  the 
employment  of  the  oi-dinarj'  i-emedies  for  hysteria,  both  locally  and 
internally.     See  a  work  on  Ibledicine. 

Artiirectomy  or  erasion  of  joints  consists  in  scraping  or 
cutting  away  the  whole  of  the  diseased  synovial  membrane,  after 
the  cavity  of  the  joint  has  been  fully  exposed  by  some  such  incision 
as  that  employed  in  excisions.  It  is  a  useful  addition  to  our 
methods  of  ti-eating  diseased  joints,  and  appears  to  be  especially 
indicated  for  those  cases  in  which  the  disease  is  too  far  advanced  to 
yield  to  the  ordinary  plan  of  treatment,  but  has  not  as  yet,  or  at 
least  only  to  a  slight  extent,  involved  the  cartilages  and  bones. 
The  extent  of  the  bone  lesion,  if  any,  can  now  be  determined  in 
some  measure  by  the  x  rays,  tuberculous  deposits,  being  more 
transparent  than  bone,  appearing  as  light  areas  in  the  skiagraph. 

Excision  or  resection  of  joints  consists  in  cutting  away 
the'articular  surfaces  of  the  bones  entering  into  the  affected  joint, 
or  in  removing  a  portion  of  bone  where  osseous  ankylosis  has 
taken  place.  When  excision  is  done  for  disease  it  may  be  said 
here  to  prevent  repetition  that  the  whole  of  the  diseased  synovial 
membrane  should  be  cut  or  scraped  away,  as  should  also  the  lining 
membrane  of  any  sinuses  that  may  be  present.    Excision  may  be 
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required  for  severe  injury  or  for  intractable  disease  of  the  joint. 
Space  does  not  permit  of  the  discussion  of  the  yarious  conditions 
under  which  excision  should  or  should  not  be  performed,  but  it 
may  briefly  be  stated  that  it  should  not  be  undertaken — 1,  when 
the  disease  is  acute;  2,  when  there  is  much  destruction  of  the 
bones,  or  riddling  of  the  soft  parts  with  sinuses ;  3,  when  there  is 
much  atrophy  of  the  bones  and  muscles;  4,  when  the  patient  is 
under  the  age  of  ten  or  over  that  of  forty,  as,  in  the  former  instance, 
the  epiphyses  ai*e  liable  to  be  removed  and  the  growth  arrested  in 
consequence,  and  in  the  latter,  the  powers  of  repair  are  usually 
insufficient  to  ensure  sound  healing  and  a  subsequently  usefid 
limb ;  5,  when  there  is  lardaceous  disease  or  signs  of  phthisis,  or 
other  organic  mischief ;  and  6,  when  the  patienVs  powers  of  repair 
are  exhausted  by  long-continued  suppuration.  Under  most  of  the 
above  circumstances  amputation  is  generally  indicated.  Excision 
is  usually  attended  with  the  best  success  in  the  elbow,  and  here  it 
may  be  done  at  a  later  period  of  life  than  that  assigned  above  as 
the  limit.  In  the  shoulder,  elbow,  and  wrist,  fibrous  ankylosia  is 
aimed  at  in  order  to  secure  a  moveable  joint ;  in  the  hip  and  knee, 
firm  bony  union  is  sought  in  the  most  useful  position  of  the  limb, 
which  is  that  of  extension. 

Excision  of  special  joints. — ^The  shoulder. — Excision  of  the 
shoulder  is  generally  practised  for  gunshot  injuries  and  for  innocent 
tumours  in  the  head  of  the  bone,  it  is  seldom  performed  for 
disease  of  the  joint,  as  an  equally  useful  joint  may  he  obtained  by 
osseous  ankylosis.  It  should  never  be  done  for  osseous  ankylosis, 
as  the  movements  of  the  scapula  on  the  trunk  are  so  free  that  they 
compensate  to  a  great  extent  for  the  fixed  condition  of  the  joint, 
and  little  would  be  gained  by  the  operation.  Of  late  excision  has 
been  emploj'od  for  unreduced  dislocations  of  the  shoulder,  where 
after  free  exposure  and  division  of  contracted  tendons  and  ligaments, 
the  bono  eaunot  be  replaced.  The  ojM'ration, — ^Make  an  incision 
about  four  inches  long  from  just  outside  the  coracoid  process  through 
the  substance  of  the  deltoid  down  to  the  bono;  detach  the  long 
tendon  of  the  bicops  fi-om  its  groove,  and  give  it  to  an  assistant  to 
hold  aside  with  blunt  hooks.  The  arm  being  rotated  inwards, 
divide  the  teres  minor,  infraspinatus,  and  supraspinatus  tendons 
nt  their  insertion  into  the  bone.  The  arm  being  next  rotated 
outwards,  divide  the  tendon  of  the  subscapularis,  and  the  head  of 
the  bone  can  be  pushed  out  of  the  incision.  Separate  the  periosteum 
as  far  as  i»  necessaiy,  place  a  retractor  behind  the  neck  of  the  bone 
to  protect  the  soft  parts,  and  saw  it  across.  Bring  the  wound 
together  by  suture,  place  a  diuin  tul)e  in  the  lower  part,  and  dress 
antiseptically. 

The  elbow  may  be  excised  for  jironic  disease  of  the  joint. 
gunshot  or  other  injury,  and  osseous  ankylosis.    Some  surgeons 
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only  recommend  excision  for  ankylosis  when  the  elbow  is  fixed  in 
a  faulty  position.  The  operation,  however,  is  attended  with  so 
little  risk,  the  advantages  of  a  moveable  elbow  are  so  great,  and 
the  results  so  good,  that  others  unhesitatingly  excise  the  joint  in 
whatever  position  it  may  be  fixed.  The  operation  may  be  performed 
in  several  ways ;  but  that  by  the  single  veitical  incision  {Langenheck*$) 
is  undoubtedly  the  best  and  the  one  most  ^^^[uently  practised. 
Make  a  yertieal  incision  about  five  inches  long  over  the  back  of  the 
joint,  beginning  about  two  and  a  half  inches  above  the  olecranon; 
and  carry  it  over  this  process  and  down  the  ridge  on  the  ulna  for 
the  same  distance.  The  incision  should  extend  in  its  whole  length 
down  to  the  bones.  Cut  into  the  joint  above  the  olecranon  and 
clear  the  condyles  of  the  soft  tissues  by  keeping  the  edge  of  the 
knife  in  contact  with  the  bone,  taking  s])ecial  care  not  to  injure  the 
ulnar  nerve  behind  the  internal  condyle.  Divide  the  lateral 
ligaments,  and  whilst  the  assistant  strongly  flexes  the  joint  to 
force  the  bones  out  of  the  wound,  free  thom  from  their  remaining 
connections,  and  saw  off  the  olecranon,  the  head  of  the  radius,  and 
the  lower  end  of  the  humerus,  steadWng  the  parts  with  the  lion 
forceps.  If  possible,  the  coronoid  process  of  the  ulna  and  the 
tubercle  of  the  radius  should  not  be  removed,  and  the  shaft  of 
the  humerus  not  encroached  upon.  PreseiTO  the  connection  of  the 
anconeus  with  the  triceps,  as  better  extension  of  the  arm  will  be 
thus  obtained.  Unite  the  wound  by  sutui*es,  after  inserting  a 
drain,  and  place  tlie  limb  on  a  splint  in  the  flexed  ]X)8ition. 
Callendcr's  splint  is  one  of  the  best  for  the  purpose,  as  it  permits  of 
passive  motion  not  only  in  the  direction  of  flexion  and  extension, 
but  also  in  that  of  jironation  and  supination,  and  without  removing 
the  arm  from  the  splint.  It  also  allows  of  the  limb  being  slung  by 
pulleys  from  the  ceiling,  which  is  much  more  comfortable  for  the 
patient  than  placing  it  on  a  pillow.  Passive  movements  should  be 
begun  at  the  end  of  the  first  or  second  week,  the  aim  of  the  surgeon 
being  to  obtain  a  moveable  joint. 

The  wrist  may  be  excised  for  chronic  disease  of  the  wrist  and 
carpal  joints.  The  operation  is  very  successful  in  suitable  cases; 
these,  however,  are  rarely  met  with,  as  if  the  disease  is  extensive, 
it  is  as  a  rule  better  to  amputate,  and  if  limited,  gouging  away  the 
diseased  bone  will  generally  suffice.  The  operation  usually  done  is 
that  now  known  as  Lister's.  It  consists  in  removing  all  tiie  bones 
of  the  carpus,  the  bases  of  the  metacarpal  bones,  and  the  lower  end 
of  the  radius  and  ulna,  the  incisions  being  so  planned  as  to  avoid 
catting  the  numerous  tendons  surrounding  the  joint  and  the  radial 
artery. 

The  HIP  may  be  excised — (1)  when  the  head  of  the  bone  has 
become  necrosed,  and  lies  loose  in  the  joint ;  (2)  when  suppuration 
continues  in  spite  of  free  drainage  and  antiseptics;   (3)  when  in 
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addition  to  suppuration  the  head  of  the  bone  is  dislocated,  and  the 
limb  cannot  be  placed  in  a  useful  position.  Excision  should  not  be 
dono  when  there  is  extensive  disease  of  the  pelvis  or  femur,  or  signs 
of  lardaceous  disease  or  of  phthisis.  Under  these  circumstances 
amputation  is  the  only  resource.  For  ankylosis  in  a  faulty  position 
subcutaneous  osteotomy  of  the  neck  of  the  femur  or  of  the  shaft  of 
the  bone  below  the  trochanters  is  preferable  to  excision.  The 
operation. — 1.  By  the  anterior  incision.  Make  an  incision  four 
inches  long  from  half  an  inch  below  the  anterior  superior  iliac 
spine  downwards  and  a  little  inwards  between  the  sartorios  and 
rectus  on  the  inner  side  and  the  tensor  vaginse  and  glutei  on  the 
outer  side,  and  open  the  joint  from  the  front.  2.  By  the  posterior 
incision.  Make  a  slightly  curved  incision  about  four  inches  long 
behind  the  great  trochanter,  and  after  dividing  the  glutei,  open  the 
capsule  from  behind.  "Whichever  incision  is  made  insert  the  finger 
into  the  joint,  and  with  this  as  a  guide,  cut  through  the  neck  of 
the  femur  with  Adams's  saw,  or  Gowan's  osteotome,  and  remove 
the  head  thus  detached  with  sequestrum  forceps.  The  great 
trochanter  should  be  spared  if  possible.  It  is  important  to  avoid 
protruding  the  end  of  the  bone  out  of  the  wound  since  the  peri- 
osteum may  in  this  way  be  stripped  up  and  thus  lead  to  further 
necrosis.  Examine  the  acetabulum,  and  remove  any  carious  bone 
or  sequestrum  that  may  be  discovered  with  the  gouge  or  sequestrum 
forceps,  and  finally  scrape  away  every  particle  of  the  tuberculous 
synovial  membrane  that  can  be  reached  with  an  aseptic  flushing 
spoon.  Place  the  limb  in  the  position  of  abduction  on  a  double 
Thomases  splint,  so  as  to  bring  the  stump  of  the  neck  into  the 
acetabulum,  and  thus  leave  as  little  space  as  possible  between  the 
bones.  After  ankylosis  has  taken  place  the  abducted  position  is 
of  advantage,  in  that  to  bring  the  limbs  parallel  in  walking  the 
pelvis  will  have  to  be  depressed  on  the  affected  side,  and  thus  a 
good  inch  of  lengthening  is  obtained  to  compensate  for  the  shorten- 
ing produced  by  the  excision  of  the  head  of  the  bone.  Some 
surgeons  now  no  longer  use  a  drain-tube,  but  bring  the  deeper 
part8  of  the  wound  together  by  buried  sutures,  and  having  lightly 
closed  the  skin  incision  apply  firm  pressure  over  a  dry  antiseptic 
dressing,  so  as  to  keep  the  tissues  in  close  apposition  and  thus 
obtain  union  by  the  first  intention. 

The  knee. — Provided  none  of  the  contra-indicaticms  to  excision 
already  enunierated  are  present,  the  knee  may  be  excised  for 
jn tractable  diseajae  of  the  synovial  membrane,  especially  whert^  the 
articular  surfaces  are  much  displaced,  or  for  ankylosis  in  a  faulty 
^^sition.^  In  the  latter  instance,  however,  a  subcutaneous  osteotomy 
IS  often  prt»ferable.  'The  operation, — The  knee  being  held  in  a 
flf»xed  position  by  an  assistant,  make  an  incision  from  the  posterior 
part  of  the  condyle  on  one  side,   across  the  front  of  the  joint 
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midway  botwoen  tho  patella  and  the  tubercle  of  the  tibia,  to  the 

corrospondiug  situation  on  the  other.     Baise  the  flap  of  skin  with 

the  subcutaneous  tissue  thus  mapped  out,  and  open  the  joint  by 

cutting  into  it  above  tho  patella,  or  the  patella  may  be  sawn  across 

and  the  fragments  wirt»d  at  the  end  of  the  operation.     Divide  the 

lateral  and  crucial  ligaments,  and  saw  off  a  thin  slice  of  bone  from 

the  lower  end  of  the  femur  and  from  the  upper  end  of  the  tibia, 

taking  care  not  to  injin*e  the  popliteal  arterj'  which  lies  close  to  the 

back  of  the  joint  and  is  only  separated  from  it  by  the  posterior 

ligament.     If  possible,  the  whole  of  the  epiphysis  should  not  be 

removed.      The  wound  should  then   be 

closed  with  sutures.     A  small  drain  may 

be  inserted  on   each  side,  but  it  is  not 

necessary.     Mr.  Morrant  Baker  secured 

the  articular  surfaces  in  contact  by  means 

of  steel  needles  fitted  with  handles.    The 

needles  are  passed  through  the  skin  and 

obliquely  through  the  bones  on  each  side 

of  the  joint,  tho  handles  removed,  and 

tho  needles  left   hi  situ  till  union   has 

occurred.      Others  substitute  bone  jKJgs 

for  the  needles,  passing  the  pegs  along 

the  holes  made  by  tho  needles.     ITie  pegs 

are  then  cut  off  short  and  left  in  j)er- 

manently.     Tenotomy  of  the  hamstring 

tendons  may  be   I'ociuired  to  bring  the 

bones  into  apposition  if  there  has  been 

much   displacement.      The  limb  should 

then  be  placed  in  plaster  of  Paris  or  on  a 

Gant's  or  other  foim  of  excision-splint ; 

but  the  kind  of  splint  is  not  ver>'  material 

if  the  bones  are  well   secured  in   good 

position  by  tho  pegs  in  the  way  describtd 

above.     After  oonvalesconoo  the  knee  should  be  kept  for  at  least  a 

year  in  a  woll-fitting  leather  splint,  as  there  is  a  great  tendency 

for  the  bono  to  yield  and  the  limb  to  become  flexed.     In  ankylosis 

in  the  semi-floxid  position,  in  place  of  removing  a  wedge  of  bone  a 

curved  incision  may  be  made  through  the  bone  with  Butcher's  saw, 

and  the  tibia  thus  slid  round  the  femur  into  the  straight  position 

(Fig.  91).     By  this  method  no  bone  is  removed,  and  the  epiphyses 

being  spared  there  Ls  less  danger  of  a  shortened  limb.     I  have 

obtained  excellent  results  from  it  in  two  ciises. 

The  ankle. — Excision  of  the  ankle  is  too  raixdy  requii-ed  in 
practice  to  call  for  a  description.  The  result*  following  it,  more- 
over, are  so  unsatisfactory'  that  in  disease  of  the  ankle-joint  either 
Syme*s  opemtion  or  amputation  through  the  lower  thii*d  of  the  leg 


Fio.  91. — Line  of  incision 
in  the  circular  division 
of  tho  femur  for  anky- 
losis  of  the  knee  in 
tho  semiflexed  position. 
A,  line  of  incision  ;  b 
and  0,  line  of  epiphyses. 
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is  nearly  always  done  in  preference.  Arthrectomy,  however,  where 
the  bones  are  not  extensively  diseased  may  be  tried  before  resorting 
to  the  above  procedures. 

DISEASES  OF  MUSCLES. 

Inflammation  and  abscess. — Inflammation  of  muscle,  or 
myositis,  may  be  due  to  a  sprain,  partial  rupture,  or  other  slight 
injury,  or  to  rheumatism  or  pyeemia,  or  it  may  spread  to  the 
muscle  fn)m  the  surrounding  tissues.  Except  in  the  pyaemic 
form  it  generally  ends  in  resolution.  Signs,  —  Pain,  swelling, 
rigidity,  and  moi*e  or  less  fever,  followed  by  signs  of  an  abscess 
should  8U])piu*ation  ensue.  Treatment, — ^Best,  an  anodyne  lini- 
ment or  a  belladonna  plaster  to  assuage  pain,  and  a  free  incision 
if  pus  forms. 

GuMMATA  may  bo  met  with  in  muscle  in  the  tertiary  stages  of 
syphilis.  They  are  said  to  be  specially  common  in  the  stemo- 
mastoid  of  infants,  the  subjects  of  congenital  syphilis;  but  it  is 
probable  that  many  of  the  localized  swellings  in  the  stemo-mastoid 
of  infants  are  due  to  partial  rupture  during  birth. 

Atrophy  and  degeneration  of  muscle  merely  require  men- 
tion. The  chief  degenerations  are — 1,  simple  atrophy;  2,  fatty 
degeneration ;  3,  granular  degeneration ;  and  4,  waxy  or  vitreous 
degeneration.  In  simple  atrophy  the  muscles  merelj^  waste,  but  do 
not  lose  their  striation,  and  are  capable  of  being  restoi-ed  to  their 
normal  condition,  whereas  the  fibres  of  a  degenerated  muscle  are 
altered  in  their  anatomical  stiiicture,  and  their  function  is  entirely 
and  i)ennanently  lost.  Simple  atrophy  may  occur  from  many 
causes.  It  is  generally  seen  in  surgical  practice  as  the  result  of 
long  disui:^  of  a  Umb,  as  in  chronic  joint  disease,  but  it  is  then 
usually  associated  with  some  amount  of  degenerative  change. 
Fatty,  granular,  and  waxy  degeneration,  though  sometimes  met 
with  singly,  are  moi-e  often  found  combined  in  the  same  muscle. 
They  occur  in  acute  febrile  diseases,  scrivener's  palsy,  i)rogres- 
sivo  muscular  atrophy,  infantile  paralysis,  pseudo-hypertrophic 
jMiralysis,  &c. 

IIypertrophy  of  muscle  calls  for  no  special  i-omark.  A  familiar 
example  of  hy]>ei'tro])hy  of  the  mluntary  muscles  is  seen  in  the 
liml>s  of  athletes;  of  hyix)i'trf>i)hy  of  the  involnntnry  muscles,  in 
the  muscular  CM)at  of  the  bladder  which  has  become  thickened  in 
its  eifoi-ts  to  overcome  the  obstiiiction  of  a  strictiut;. 

Ossification  of  muscle  may  occur  as  the  result  of  chronic 
initation.  As  examples  may  bo  mentioned  the  rider's  hone^  or 
ossification  of  the  adductors,  occasionally  met  with  in  persons  who 
ride  a  great  deal;  the  drill  bone,  or  ossification  of  the  deltoid  in 
soldiei-s  as  the  result  of  shouldering  arms;  and  the  ossification  of 


DISEASES  OF  TENDONS.  257 

the  rectus  fomoris  and  other  muscles  in  Charcot's  disease  of  the 
hip-joint. 

Myositis  ossificans  is  a  raro  and  chronic  dii^oasc,  usually 
beginning  in  hoyhood,  and  st^ldoni  soon  in  females.  Masses  of 
bone  develop  in  the  muscles,  chiefly  those  of  the  back,  producing 
deformity,  and  eventually  impeding  respiration  and  so  causing 
death.  The  disease  is  generally  fatal  in  about  ten  years.  Its 
pathology  is  quite  obscuit>,  and  no  treatment  is  of  avail. 

Tumours. — Although  primary  tumom*8  are  not  common  in 
muscle,  nearly  all  varieties  except  carcinoma  have  at  times  been 
met  with.     Sai'coma  occurs,  i)erha])S,  the  most  fi'equently. 

diseases  of  tendons. 

Simple  teno-synovitis  or  inflammation  of  the  sheath  of  a  tendon 
may  be  acute,  subacute,  or  chronic.  It  is  most  frequently  met 
with  in  the  subacute  form  and  in  the  extensors  of  the  thumb  and 
wrist  as  the  result  of  over- exoi-t ion — a  hard  day's  rowing,  and  the 
like.  In  this  situation  it  produces  an  elongated  swelling  over  the 
extensors  of  the  thumb,  and  is  attended  with  jmin  on  ]>ressuro  and 
movement,  and  a  charactfnistic  creaking  sensation.  In  the  acute 
form  suppuration  may  occasionally  occur.  Treaimertt. — Rest  on 
a  splint,  painting  with  tincture*  of  iodine,  and  strapping  will  gene- 
rally 8uffic(^  In  the  acute  variety  leeches,  or  free  incision  if  pus 
forms,  and  passive  movements  to  ]>revent  adhesions.  In  the 
chronic,  counter-initation  in  the  form  of  l)listers,  and  pressure 
by  means  of  sti'api)ing  followed  by  elastic  support. 

Ganglion  is  a  simple  or  compound  cyst  fonned  in  connection 
with  the  sheath  of  a  tendon.  It  is  g<»nemlly  due  to  continued 
strain  or  t<.'no-synovitis.     A  simpfp  ffanylion  may  ho  producinl  by — 

1,  the  cystic  tmnsfonnation  of  the  cells  in  the  synovial  fringes; 

2,  the  dilatation  of  the  sub-synovial  follicles ;  and  3,  the  ix)uch-like 
protrusion  of  the  synovial  lining  of  the  tendon  through  the  fibn)us 
sheath,  with  the  subsequent  oblitemtion  of  the  neck  of  the  pouch. 
Simple  ganglia  are  most  commim  on  the  extensor  tendons  at  the 
back  of  the  wiist,  but  occur  in  other  situations,  as  the  fnmt  of  the 
wrist  and  ankle,  and  on  the  sheaths  of  the  flexor  tendons  near  the 
web  of  the  fingers.  They  fonn  smfX)th,  gtmerally  globular,  often 
traTislucent,  tense*  or  semi-fluctuating  moveable  swellings,  evidently 
in  connection  with  a  tendon,  and  varying  in  size  from  a  i)ea  to 
a  pigeon's  eg^r.  They  contain  a  clear  jelly-like  material.  The  only 
inconvenience  to  which  they  give  rise  is  a  feeding  of  weakness  in 
the  wrist  or  fingers  ;  they  are  seldom  attended  with  pain.  8miple 
ganglia  are  sometimes  simulated  by  ])ouch-likf*  j)rotnisions  of  the 
synovial  membrane  of  the  caq)us  and  tai-sus.  The  deep  attachment 
of  these  synovial  pouches,  their  non-connection  with  a  tendon,  and 
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the  concomitant  swelling  of  other  parts  of  the  synovial  membrane 
are  points  which  may  serve  to  distinguish  them.  Treatment, — ^They 
may  often  be  broken  by  pressure  with  the  thumbs ;  otherwise  they 
may  be  punctured  with  a  tenotome,  the  skin  being  drawn  aside  to 
mako  the  opening  valvular,  and  the  contents  squeezed  out.  In 
either  c^se  firm  pressure  must  subsequently  be  applied  by  strap- 
ping and  a  bandage.  Should  they  refill,  a  second  puncture  may 
bo  made,  and  the  interior  scarified  by  the  point  of  the  tenotome. 
This  failing,  the  cyst  may  be  laid  open  and  allowed  to  granulate 
from  the  bottom,  or  it  may  be  dissected  out. 

A  comjwund  ganglion  consists  of  the  dilatation  of  the  sheath  of 
several  tendons.  It  is  most  common  in  connection  with  the  flexor 
tendons  where  they  pass  under  the  anterior  annular  ligament  of  the 
wrist,  and  is  then  spoken  of  as  the  palmar  bursal  ganglion.  The 
walls  frequently  become  thickened  and  villous-like  on  their  internal 
surfaoe,  whilst  melon-seed-like  bodies  are  frequently  found  free  in 
the  interior  of  the  ganglion  or  attached  by  slender  peduncles  to  its 
walls.  The  fluid  contained  in  the  cyst  may  be  dear  and  serous, 
or  thick  and  gelatinous,  and  of  a  dark  chocolate  colour.  These 
ganglia  have  lately  been  described  as  arising  from  a  tuberculous 
degeneration  of  the  sheaths  of  the  tendons,  similar  to  pulpy  degenera- 
tion of  a  joint,  and  the  tubercle  bacillus  has  been  found  in  some 
of  them.  Signs, — ^A  palmar  bursal  ganglion  forms  a  tense  elastic 
swelling,  constricted  at  its  centre  by  the  anterior  annular  ligament. 
The  swelling  projects  both  in  the  wrist  and  in  the  palm,  and 
occasionally  extends  along  the  flexor  tendons  of  the  tjiumb  and 
little  finger.  Fluctuation  may  be  obtained  by  pressing  alternately 
above  and  below  the  annular  ligament.  Operative  treatment  was 
funnerly,  and  is  now  if  strict  antiseptic  precautions  are  not  taken, 
attended  with  some  lisk — such  as  stiff  wrist  or  fingers  from  the 
glueing  together  of  the  tendons,  supi)uration  extending  up  the 
plan(»s  of  the  flexor  musc^les  into  the  forearm,  acute  cellulitis, 
ervHipijlaa,  sii])ru?mia,  and  pyteuiia.  An  ojKjration,  thei'eforo, 
sliould  only  be  undertaken  when  nec<»H8itated  by  loss  of  power  in 
the  wrist  or  fingers,  and  even  then  not  until  an  attempt  has  beon 
made  to  cure  the  ganglion  by  pressure,  sti^apjung,  and  counter- 
irritation.  Should  an  operation  become  re(iuisite,  it  is  best,  in  my 
opinion,  to  make  an  antiseptic  incision  above  and  below  the  annulai 
ligament,  s^iueeze  out  the  melon-seed  bodies  and  insert  a  drain- 
tube.  If  this  is  done  before  suppuration  has  taken  i)lace,  recovery 
with  complete  movement  may  generally  be  obtained.  The  forearm 
and  hand  should  be  confined  on  a  splint. 

Paronvi'HIA  tendinosa  (77ter«/  ahscess)^  a  variety  of  whitlow, 
is  an  acute  infective  inflammation  of  the  sheath  of  a  tendon, 
generally  of  a  finger,  more  rarely  of  a  toe.  It  is  usually  the  result 
of  inoculatiou  with  a  septic  or  infective  poison  in  a  person  who 
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is  out  of  health.     It  may  begin  in  the  sheath  of  the  tendon,  or  in 
the  tissues  superficial  to  the  sheath,  or  in  the  periosteum  of  the 
phahinx.     If  neglected,   very  serious  consequences  may   ensue ; 
thus — 1,  the  tendon  may  die  from  its  blood-supply  being  cut  off 
by  the  inflammatory  effusion ;  2,  the  suppuration  may  extend  into 
the  palm,  and  under  the  annular  ligament  into  the  foreaiiu ;  3,  the 
intcr-phalangeal,  carpal,  or  wri«t  joint  may  become  involved  in 
the  inflammation  and  destroyed ;   4,  the   phalanx  may  necrose ; 
5,    septica)mia   or    pyaemia    may    ensue.      Si^ns. — Intense    and 
throbbing  pain,  acute  tenderness  on  pressure,  and  swelling  and 
induration  of  the  finger,  followed  by  a  similar  condition  of  the 
palm,  and  often  by  groat  oedema  of  the  back  of  the  hand,  which 
may  perhaps  extend  up  the  foreann.     The  Ijinphatics  may  become 
tender  and  inflamed,   and  the   l}Tnphatic  glands   in    the    axilla 
enlarged.      Exhaustion  from  pain  and  want  of   sleep,   feverish 
symptoms,   and  at  times  signs  of    blood-poisoning  may  ensue. 
Diagnosis, — Acute  septic  inflammation  of  the  pulp  of  the  finger 
is  very  apt  to  be  mistaken  for  true  thecal  whitlow.     The  diagnosis 
of  these  two  conditions  is  most  important,   since  in  the  former 
affection  if  free  incisions  are  made  into  the  inflamed  part,  leaving 
the  tendon  sheath  intact,  the  tendon  will  be  saved,  whereas  if  the 
affection  is  mistaken  for  thecal  abscess,  and  the  sheath  o])ened, 
the  septic  material  will  invade  the  sheath,  and  the  tendon  will 
probably  be  destroyed.     The  history  of  the  case  and  the  severity 
of  the  sjTuptoms  will  guide  us  somewhat,  but  jxjrhaps  the  most 
important  sign  in  distinguishing  the  two  affections  is  one  pointed 
out  by  Mr.  Morrant  Baker,  viz.,  "  the  power  or  the  loss  of  it  on  the 
part  of  the  patient  of  flexing  voluntaiily  the  distal  phalanx."     In 
true  thecal  whitlow  this  power  is  much  impaired  or  lost,  whilst 
in  mere  septic  inflammation  of  the  pulp,  although  the  finger  may 
appear  hopelessly  spoiled,  it  is  "markedly  and  strongly  retained." 
Treatment, — The  chief  indication  is  to  relieve  tension,  and  thus 
prevent  the  strangulation  of  the  vessels  and  subsequent  death  of 
the  tendon,  and  the  spread  of  the  inflammation  into  the  ])alm  or 
to  the  periosteum  covering  the  phalanx.     For  this  purpose  a  free 
incision  is  generally  recommended  in  the  middle  line  of  the  finger 
extending  into  the  shoiith,  or  to  the  bone  if  the  periosteum  is 
affected.     Mr.  Heath,  however,  advises  that  the  incisions  should 
be  made  at  the  side  of  the  finger,  but  should  not  in  this  position 
open  the  sheath,  since  if  this  is  done  he  says  the  tendon  invariably 
sloughs.     He  opens  the  sheath  by  a  small  incision  through  the 
palm  over  the  head  of  the  metacarpal  bone.     Should  suppuration 
occur  in  the  foreann  the  pus  of  course  must  be  let  out  by  timely 
incisions.    The  pain  in  the  meanwhile  will  bo  greatly  i-elieved 
by  placing  the  whole  forearm  for  several  hoiu^s  at  a  time  in  a 
bath  kept  at  a  temperatxire  as  high  as  can  be  borne.     Corrosive 
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Biiblimateor  carbolic  acid  should  bo  luldodto  tho  water.  A  purge  at 
the  onset  in  Bcnomlly  required,  and  ojiium  is  usually  needed  to 
rolicvo  the  ]>aiTi.  Tho  pnticnt  ut  first  shtiiild  bu  confined  to  a  slop 
diet,  but  later  a  Ktiinulntinf;  plan  of  treatment  in  coniinonly  (slled 
for.  Should  any  Htifincss  of  the  part  reuiatn  after  tho  inflmnination 
has  Bul>side<l,  an  attempt  should  bo  iiiado  Ijt  ovcrcoiuo  it  liy  pasmve 
movements,  inassngc,  &c.  IK>ad  bono  must  bo  removed  when 
loose,  and  amputation  of  the  affected 
finger,  or  oven,  in  sevoro  cases,  of  the 
forearm,  nwiy  l>e«in; 
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DurCYTREN'a  contraction  of  the 
I>alinar  fascia  is  tho  only  affection  of 
tho  faHCiLo  requiring  notice.  It  has  been 
attributed  to  gout  and  rheumatiam,  and 
to  habits  or  occupations  necessitating 
pressure  in  the  palm,  or  flexion  of  the 
fingere.  It  is  probably  of  the  nature  of  a 
chronic  inflammation,  secondary,  accord- 
ing to  Mr.  Andcreon,  to  inoculation  of 
the  subcutaneous  conncctiTi;  tissue  with 
a  specific  gi^rm  which  he  suggests  might 
gain  admission  by  a  scratch  of  tho  palm 
by  tho  finger-nail.  The  affection  consistti 
in  a  Bhort<-ning  of  the  prolongations  of  the 
fascia  from  the  |ialm  on  to  the  sheath  of 
the  flexor  tendons.  The  tendons  them- 
selves arc  not  affected.  Tho  contraction 
generally  bi-gins  in  the  fascia  of  tho  little  or  ring  finger  as  a  small 
roumlfd  tibrouM  noduli-.  and  always  at  a  point  where  a  wound 
from  thi-  nail  with  tbi'  finger  clenched  might  occur,  and  later  may 
affect  that  of  the  middle  finger,  and  at  times  the  forefinger  and 
also  the  thumb.  Tho  affected  fing('rB(Fig.  92)  are  drawn  by  tense 
bands  towanls  thc^  palm,  and  in  sevi'ni  casf«  may  become  fised  in 
contact  with  it.  The  skin  being  adherent  to  the  fascia,  is  thrown 
thereby  into  transverse  puckers.  The  affection  may  be  distinguished 
from  a  contracted  tendon  by  the  latter  fonning  a  tight  cord,  which 
can  bo  tniced  under  the  annular  ligament,  and  by  the  skin  in  the 
cose  of  the  contracted  tendon  being  free.  In  contraction  of  the  fascia, 
moreover,  two  tenao  bands  can  generally  be  traciil  to  the  sides  of 
the  finger,  whercaH  a  contmcted  tendon  is  centrally  )>la(x-d. 

TTeulmeiit. — Exeept  in  the  early  stages,  when  steps  should  be 
taken  to  pn^vent  further  contraction  by  suitable  splints,  elastic 
tension,  &c.,  subcutaneous  division  of  the  affected  portions  of  the 
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fascia,  followed  by  extension,  or  the  excision  of  tlie  contracted  hand 
through  an  open  aseptic  incision  {Ilanlies  mttfu^l)  is  retiuisito. 
Subcutaneous  division  may  be  done  by  single  or  by  luultiplo 
puncture.  The  latter  is,  in  my  opinion,  jireforablo  if  the  sub- 
cutaneous method  is  adopted.  The  punctun^s  should  be  made 
opposite  the  puckers  in  the  skin,  not  in  the  encases,  to  pro  vent 
the  wounds  from  gaping  when  the  fascia  is  stretchwl.  An  ap))anitus 
should  bo  worn  for  many  months  to  prevent  n^contraotion.  In 
severe  cases  I  have  obtained  excellent  results  by  the  ojhmi  incision. 
After  this  method,  moreover,  there  is  less  liability  to  recon traction, 

DISEASES  OF  BURSJE. 

BuHS/E,  wherever  situated,  and  whether  existing  naturally  or 
formed  adventitiously,  are  liable  to  become  acutt»ly  or  chronically 
inflamed. 

Acute  bursitis  may  occur  spontaneously,  but  is  generally 
excited  by  injury,  or  undue  pressure  as  from  constant  kncw^ing. 
The  inflammation  comes  on  rather  suddenly,  the  part  appearing 
red,  hot,  and  swollen.  It  is  apt  to  terminate  in  suppuration, 
which  if  timely  incisions  ore  not  made  may  becoTne  difTuso  and 
phlegmonous.  Evaporating  lotions,  an  ice-bag  or  a  few  bjochen, 
may,  if  applied  early,  check  the  inflammation ;  but  a  fn*e  incision 
must  be  made  as  soon  as  there  are  signs  of  Mup])iirution. 

Chboxic  bursitis  is  very  apt  to  rxxjur  in  bursii)  that  are  Hub- 
jected  to  continued  pressure  or  irntution,  and  may  lea<I  to  mivaral 
distinct  conditions.  Thus,  1.  liar  mi-  nmy  ^H^tnnf  aimply  eiiUirtjfil  and 
distended  with  hurml  serretiou.  In  this  uUiUi  they  fonn  globular^ 
fluctuating,  often  tranHhir;ent,  t^'us^;  or  fla'x;id  swellingH;  ihfnr 
walls  are  but  slightly  thickeii'^'l ;  and  th'rre  is  no  U'tui  or  rfdwtm 
of  the  skin.  2.  Th*-//  may  tM-rom*',  mlanifd^  Hl'ujhttij  ihiilif.nfd^  ami 
disteiided  with  a  ^rouJi  or  'birU  floid  rj/ultunin^f  Hiunll  7/1//4V4  of  JIM  n 
resemhiiitg  melon-i^'^U,  Tli'^*^?  tn*:\ofi'>i*r*A  U/'Jiif**  may  \Mt  U/rtitfA 
from  extra vasati^  blorjd,  ilhriuoHM  A*i\fi/MtM,  or  ^iisif\^A  iM/ri'umn  'ft 
thickened  s^-novial  fring*-*,  and  tb"ir  pr<r*»<nj'^;  tuny  ti^nititiUntin  \m 
detected  by  the  cra^;klifig  ^ftk^aXioti  xht^y  giv«;  wkititi  iIm;  t/tinM 
is  handled.  S^rnietim^r*  in  p];</>:  oi,  ot  V^'ftii/T  with,  mf^Um^t^^A 
bodies,  fibrous  cf/i^  af»r  font  A  aXrt^JMiti'/^  st/r^f**  ^it*:  'Avhly  '/f  i^^t 
bursa.  3.  Tft^  /r^y  /^////aa  *'tdnr*f^f1  'iu4  th^tr  tt.uUit  *ir»^niltf  //<///>•/*«/ 
hy  iuJUtmrftot^jry  iufiltft/tifm  aud  f/«^  '/>-/•/♦*<  ',/  fihnu  tn  iltft  »nl*fit^, 
A  small  central  carity  uj^y  ft^u^iu  '/j  *s^  t:i)^y  t^;  t^AA  \h$'^i'/\h^ 
out.  Ther }hfiU  app^^f  ^utitssi.  s^'jfj. '^ j*** J:  ^AA -Uj ,.(,'/  K-t v,// •; / •, 
and  when  Ktuat^  <A*:r  \t^  V.'j^rf^M-j* y  '4  U**f  .j^.i^nj.'.  '^  a*  it'/t*^  *4 
the  paUJLii.  xaay  ^atAj*^  iw.-Ju  ,.v/a;v«-,',^«-^'^ 

TreaimiemL — MHj^a  *tafvy  i-i.^Mj^*A  y>iL.u*i),Y  »;V-  U*^  titaff^H^i 
of  iodme,  or  itaxif^^$0^  «a:U  vMi^^itijj^  'I.^^^m  u^au.    it  t^  U^ 
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they  should  be  punctured,  the  fluid  evacuated,  the  melon-seed 
bodies,  if  present,  squeezed  out,  and  firm  preBsure  applied.  When 
gi'catly  thickened  or  solid  they  must  be  dissected  out. 

The  sit  nations  in  which  these  various  conditions  of  the  bursse  are 
most  frequently  met  with  are :— over  the  patella,  the  housemaid's 
knee;  over  the  olecranon,  the  miner's  bursa ;  over  the  tuber  ischii, 
the  weaver's  bottom  or  coachman's  bursa  ;  over  the  great  trochanter; 
under  the  semi-membranosus ;  and  under  the  psoas  tendon. 
Adventitious  bursee  may  also  be  found  under  corns  or  over  points 
of  bone  subjected  to  pressure,  as  the  metatarso-phalangeal  joint  of 
the  great  toe  {bunion),  the  outer  side  of  the  foot  in  talipes  varus,  Jfcc. 
(See  flail ux  Valgus  and  'Talipes.) 

The  bursa  patellae  is  the  one  which  is  most  frequently  affected, 
and  what  has  been  said  about  diseases  of  bursse  in  general  applies 
particularly  to  it.  When  acutely  and  diffusely  inflamed  it  may 
simulate  disease  of  the  knee-joint,  from  which,  however,  it  may 
readily  be  diagnosed  by  the  swelling  in  the  one  case  being  in  front 
of  the  patella  and  in  the  other  behind  it.  A  few  words  may  also  be 
added  concerning  the  bursa  beneath  the  semi-memhranosus.  When 
enlarged  it  forms  a  tense  or  semi-fluctuating  ovoid  swelling  in  the 
popliteal  space,  but  becomes  flaccid  or  disappears  altogether  on 
flexing  the  knee.  Counter-irritation  or  pressure  will  generally 
disperse  it.  If  these  fail  it  may  be  punctured  or  incised  and 
drained  antisoptically ;  but  the  greatest  precaution  must  be  taken 
to  prevent  septic  changes  occurring,  as  it  often  commimicates  with 
the  knee-joint.  Indeed,  I  have  seen  several  cases  in  which  acute 
suppuration  in  the  knee,  necessitating  amputation,  has  followed 
the  incautious  punctuix)  of  these  bursie.  The  safest  course  perhaps 
is  to  dissect  out  the  bursa,  ligature  the  pedicle  by  which  it  com- 
municates with  the  knee-joint,  and  cut  the  rest  away. 

DISEASES  OF  THE  ARTERIES. 

Arteritis  or  inflammation  of  the  arteries  may  be  acute  or 
chnntir. 

AcvTE  arteritis  was  formerly  thought  to  be  of  frequent 
occurrence  as  an  idiopathic  affection,  but  as  such  it  is  now  known 
not  to  exist.  Acute  traumatic  arteritis^  however,  is  very  common, 
oc'cuiTing  as  it  does  in  the  simph  or  plastic  fonu  in  the  process  of 
hcaliiif]^  of  an  artery  after  injury  or  ligature,  or  from  the  presence 
of  a  non-infective  thrombus;  whilst  as  a  septic,  infective,  or  suppura- 
tire  affliction  it  is  occasionally  met  with  as  the  result  of  the  exten- 
sion of  se])tic  or  infective  inflammation  to  an  arterj'  fi*om  the 
surrounding  tissues,  or  as  the  result  of  the  presence  of  a  septic  or 
infective  embolus  brought  by  the  blood-stream  from  a  like  inflam- 
mation of  a  distant  part,  as  the  heart  in  ulcerative  endocarditis. 
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Plastic  or  adhesive  arteritis  has  already  been  discussed  under  the 
Healing  of  Arteries.  Of  septic  and  infective  arteritis  all  that  need 
be  said  here  is  that  when  due  to  extension  from  the  surrounding 
tissues  it  may  lead  to  the  softening  and  giving  way  of  the  arterial 
walls,  and,  unless  a  clot  forms  above  and  below,  to  hapmorrhage; 
whilst  when  due  to  an  embolus  it  may  lay  the  foundation  of  an 
aneuiysm,  or  more  i*arely,  may  lead  to  the  rupture  of  the  vessel. 
It  is  believed  to  bo  the  chief  cuuse  of  aneurysm  in  children. 

Chronic  arteritis,  familiarly  known  iisat/ieroma,  mainly  affects 
the  deeper  layers  of  the  intima,  not,  as  a  rule,  the  other  coats. 
Hence  it  is  often  spoken  of  as  endarteritis.  It  is  the  commonest 
disease  of  the  arteries,  and  to  some  extent  is  generally  ])resent  in 
persons  over  forty.  It  is  most  frequent  in  the  aor^  and  large 
vessels,  that  is,  in  those  containing  the  greatest  amount  of  yelloj^r 
elais&c  tissue,  and  is  more  often  met  with  in  the  arteries  of  the  lower 
than  in  those  of  the  upper  limb. 

"Causes. — ^Mechanical  strain  or  vascular  tension  is  looked  upon  as 
the  most  frequent  excitim/  cause.  Thus  it  is  attributed  to — 1,  occu- 
pations necessitating  severe  and  prolonged  exertion :  2,  the  abuse 
of  alcohol,  which  pn^duces  an  increased  and  forcible  action  of  the 
heart ;  3,  chit>nic_Bri^;htJ4_diafia^\  in  which  tlie  blmnl- pressure,  in 
consequence  of  capillary  fibrosis  or  spasm  of  the  art*v*rioh^,  is 
increased;  4.  plethora,  in  which  the  arteiial  tension  is  also  raiseil; 
5,  syphilis,  which  is  attended  by  librrjid  cliange  in  the  small  veftHoln 
and  consequent  increased  vas<.-ular  tension ;  and  0,  gout,  in  that 
it  may  produce  Bright's  diwas^.'.  In  addition,  however,  tit  the 
increased  vascular  t^.^nsion,  to  which  the  ab<ive-ii*ent:oneci  (;<;nditionH 
may  give  rise,  gout,  syphilis,  and  ah;/>hol  may  alM>  lead  t/>  primary 
degenerative  changes  in  the  coats  of  the  arteries  in  cjnninou  with 
the  degenerations  they  induce  in  the  tif>sues  g'.'nerally  throughout 
the  body,  and  hence,  together  with  a/lvarjcing  ag<;,  and  tlje  ttmln 
sex,  men  being  more  exifn^id  U*  m^<'hbini':al  stniinn  tlian  womefj, 
may  be  looked  up»on  an  jfrediajMtHin^j  a»*  well  hm  ♦•xciting  tSkxu^'M, 

Pathology, — Arteritis  bf:-riij«  a>i  a  small-round-'^jll  infiJtmtjon  of 
the  deeper  layers  of  the  intiuia  Xhtji^i  ii*ixi  the  fnutynilar  f^ftd. 
This  gives  rise  to  ishnm/.-U^nAk-  greyi>^h-whit/;.  ♦•ij;<fht]y-eli'vat>--l, 
tough,  semi-gelatinou*  jiat/.Le^  on  tli/r  inner  niHrfH^Ar  of  th/r  v<-*s«:l. 
The  patches,  which  fr':>'jUjentJy  Ix-^u  nfjuwi  th«r  entrari/;^:  of  t-i/ittll 
lateral  brancheis.  in'i-hn.'^  by  th«^ir  *A'/'^tt,  HfA  hy  *fHi.Ur*^:ui'/  w/lh 
other  patches,  jin/du'^r  ext^ji«-iv<r  tj-^t"  of  th«:  4*^^^;^%  'I'i^.  iSiiUm 
matory  iniUtrati^/ii  iu  */^!i*^^j^Affji'.*r  *4  *Jif  af/^^^^Mr  of  1*4- w  v  i*^*  i^, 
mav  undergo — 1,  lanv:  ■^.  ';aJ^a4j«y>u>;  01  v  thi'/iA*U  y*'f*d'tu.- 
tion.  1.  Tbfr  yd^f  iih^  for:;-«fjJy  /ii-y  S^-^tm^-.  yMfwifh-whiU^, 
breaking  down  inVj  a  'ii*^^;.'  vjul^^  *fr  '//«/; j/i*1^ J)  \u{iu4ymii^  tnUi 
a  puiifonn  fluid  t»u*5>i.<j*'^^  'A  fa.tty  deWu,  WV*^Amtm  iJtjiM^L 
and  minute  oil-drg|*.    Tu^  iuvm  <4  \i^  uAklut^  m$i  f|l#.  MmL 
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aro  at  fii'nt  continued  unbroken  over  the  fatty  patch,  which  is 
then  called  an  atheromatoM  abscess.  These  layers,  however,  may 
subsequently  give  way,  leaving  the  softened  and  fatty  mass  in 
contact  with  tiie  blood  (the  atheromatous  nicer).  Portions  of  the 
fatty  material  may  now  be  washed  away  by  the  blood-stream 
and  become  lodged  in  some  of  the  smaller  arteries  and  capillaries, 
where  they  seldom,  however,  do  any  harm,  as  the  emboli  are  non- 
infective.  At  times,  however,  a  larger  vessel  may  become  plugged, 
when  gangrene  may  ensue.  As  the  atheromatous  materi^  is 
washed  away  by  the  blood,  fibroid  thickening  of  the  external  coat 
and  sheath  of  the  artery  takes  place  opposite  the  base  of  the  ulcer, 
so  preventing  perforation  of  the  artery ;  but  as  the  new  tissue  is 
very  inelastic  it  is  liable  to  yield  to  the  pressure  of  the  blood  and 
an  aneurysm  occur.  2.  Instead  of  the  patch  undergoing  fotty 
softening,  Hme  salts  may  be  deposited  in  it.  This  secondary  calci- 
fication must  be  distinguished  from  the  primary  calcification  to 
be  shortly  mentioned.  The  intima  may  be  continued  over  the 
calcareous  patch,  or  it  may  break  away,  leaving  it  exposed  to  the 
blood  current,  thus  constituting  a  nidus  for  the  deposition  of  fibriin 
and  the  formation  of  a  thrombus,  portions  of  which  again  in  their 
turn  may  be  washed  away  by  the  blood  and  form  emboli.  3.  The 
small-cell-infiltration  in  the  inflamed  patch  instead  of  undergoing 
either  of  the  former  changes  may  advance  to  the  production  of 
fibrous  tissue,  and  dense  fibroid  thickening  result. 

Th e  effects  of  ch  run  ic  arteritis, — 1 .  The  artery  may  become  dilated, 
elongated,  and  tortuous ;  2,  it  may  yield  at  the  atheromatous  patch, 
producing  an  aneurysm ;  and  3,  it  may,  rupture  under  violence.  In 
addition  to  the  above  effects  depending  upon  the  loss  of  elasticity  of 
the  vessel,  thrombosis^and  embolism  may  occur  as  already  stated, 
and  give  ri^  to  gangrene,  anourys^a,  or  rupturo. 

Signs. — Except  in  the  superficial  vessels,  where  atheroma  is  pro- 
ductive of  rigidity  and  a  tortuous  condition  of  the  artery,  it  gives  no 
special  evidonco  of  its  presence. 

SYrniLiTic  AUTKKiTTS  is  the  term  applied  to  a  fibroid  change 
occurring  chiefly  in  the  smaller  arteries  during  the  later  stages  of 
syi)hili8.  It  is  most  common  in  the  artenes  of  the  brain.  The  change 
consists  in  an  extensive  infiltration  of  small  round  cells,  which  later 
become  developed  into  an  imperfect  fibrous  tissue.  The  inner  coat 
is  chiefly  affected,  and  becomes  greatly  thickened,  so  that  the  lumen 
of  the  vessel  is  almost  or  entirely  oblitei*ated.  The  outer  coat  is 
likewise  implicated,  but  to  a  less  extent,  while  the  muscular  coat 
either  escapes,  or  is  merely  encroached  upon  by  the  cells  infiltrating 
the  inner  coat.  The  disease  is  very  chronic,  and  may  terminate 
in  thromlwsis,  or  may  lead  to  the  fonnation  of  an  aneurysm.^ 

T)blit£UATIV£  arteritis,  SO  called,  is  a  rare  disease,  charac- 
terized by  great  pain  spreading  up  the  course  of  the  artery,  loss  of 
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pulse  in  the  vessel,  and  often  gangrene  of  the  part  supplied  by  it. 
Its  pathology  is  not  known,  but  there  is  evidence  that  points  to 
its  depending  more  on  some  nerve  change  than  on  an  inflammation 
of  the  artery  itself. 

Pbimary  degeneration  of  arteries. — We  have  already  seen 
that  fatty,  calcareous,  and  fibroid  degeneration  may  follow  chronic 
endarteritis.  These  changes  may,  however,  occur  as  primary  affec- 
tions, and  may  next  be  considered. 

Primary  fatty  degeneruiion  begins  in  the  superficial  layers  of  the 
intima,  immediately  under  the  endothelium.  It 
takes  the  form  of  yellowish- white  patches,  very 
slightly  projecting  into  the  vessel.  The  patches 
can  be  readily  stripped  off  from  the  deeper  layers, 
which  when  thus  exposed  are  found  healthy; 
whereas,  in  atheroma,  it  is  the  deeper  layei*s 
which  are  the  seat  of  the  disease.  The  disease 
is  attended  with  no  signs,  and  is  of  little  practical 
interest. 

Primary  calcification  is  of  more  importance. 
It  should  be  distinguished  from  calcification 
occurring  as  a  secondary  change  in  endarteritis. 
Primary  calcification  begins  in  the  circular 
muscular  fibres  of  the  middle  coat,  and  is  more 
common  in  the  smaller  than  in  the  larger  arteries, 
and  in  those  of  the  lower  than  in  those  of  the 
upper  exti*emitj'.  It  is  a  disease  of  advancing 
age,  and  is  a  frequent  cause  of  senile  gangrene 
in  that  the  arteries  are  converted  into  rigid  tubes 
and  the  circulation  through  them  is  in  conse- 
quence greatly  impeded.  Thrombosis,  moreover, 
is  very  liable  to  occur.  In  primary  calcification 
the  lime  salts  are  deposited  in  the  form  of  rings 
(Fig.  93)  instead  of  in  irregular  patches  as  in  secondary  calcification. 

Fibroid  degeneration. — For  a  description  of  this  a  work  on  Medicine 
must  be  consulted. 

aneurysm. 

An  aneurysm  is  a  tumour  containing  bl(K)d  and  communicating 
with  the  interior  of  an  artery.  Aneurysms  may  be  divided  into  two 
main  class^^s,  the  spontaneous^  which  are  the  result  of  disease  of  the 
arterial  walls,  and  the  traumtiticy  which  are  due  to  a  direct  injury 
of  the  artery  and  extravasation  of  blood  into  the  tissues.  Here 
the  spontaneous  only  will  receive  attention.  The  traumatic  are 
described  under  Injuries  of  Arteries  (p.  192). 

Spontaneous  aneurysm. — Cause, — Aneurysms  are  most  common 
l^t  that  a^  wheQ  the  coats  of  the  arteries  are  liable  to  be  weakened 


Fia.  93.— Primary 
calcification  of 
arteries.  (St. 
Bartholomew's 
Hospital  Mu- 
seum.) 
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by  disease  whilst  the  muscular  sj^stem  is  still  vigorous,  and  are  chiefly 
met  with  among  those  whose  occupations  subject  them  to  sudden  or 
irregular  strains.  Hence  the  frequency  with  which  they  occur  in 
soldiers,  sailors,  and  the  labouring  classes,  and  in  men  rather 
than  in  women.  The  chief  predisposing  causes  are — 1,  atheroma, 
whereby  the  coats  of  the  artery  are  softened  and  unable  to  resist 
an  increased  expansile  pressure  of  the  bipod;  and  2,  emholism, 
which  may  lead  to  inflammatorj^  changes,  and  consequent  weakening 
of  the  arterial  walls  immediately  above  the  embolus.  Thus  the 
conditions  which  induco  atheroma  and  embolism  may  also  be 
considered  as  pi-edisposing  causes  of  aneurysm.  Of  these,  however, 
jyphilis,  the  abuse  of  alcohol,  continued  vascular  strain,  and 
ulcerative  endocarditis  may  be  especially  mentioned.  Syphilis  is 
T)y  far  the  most  common  cause  of  aneurysm  in  women.  The 
exciting  causes  are  such  as  produce  the  rupture  or  yielding  of  the 
diseased  coat«,  either  (a)  by  direct  mechanical  violence,  or  (5)  by 
increased  blood-pressure  in  the  vessel  owing  to  violent  and  sudden 
action  of  the  heart  and  obstruction  by  muscular  contraction  of  the 
capillary  flow.  Hence,  blows  or  strains,  mental  emotion,  and 
violent  and  sudden  exertion  of  all  kinds  may  be  mentioned  as 
exciting  causes. 

Process  of  formation. — An  aneurysm  maybe  formed  in  several 
ways : — 1 .  By  the  simple  dilatation  of  a  diseased  portion  of  an  artery 
duo  to  the  yielding  of  the  softened  coats  to  the  expansile  force  of 
the  blood  current.  2.  By  the  giving  way  of  the  internal  and  middle 
coats  at  the  diseased  spot,  and  the  yielding  of  the  external  coat  to 
the  force  of  th(»  blood.  This  is  the  commonest  way  in  which  an 
aneurysm  is  I'onucd — the  elastic  fibres  of  the  internal  coat  as  the 
result  of  the  atheroma  soften  and  break  down,  the  middle  coat  gives 
way,  and  the  external  coat,  unable  to  resist  the  blood-pressure,  is 
bulged  out,  fonning  the  sac  of  the  aneurysm.  3.  By  the  giving  way 
of  all  the  coats  at  the  diseased  spot  and  escape  of  the  blood  into  the 
tissues  which  become  condensed  around  it  to  form  a  sac.  4.  By 
the  giving  way  of  the  external  and  middle  coats,  and  the  protrusion 
of  the  internal  coat  through  tbem  (very  rare) ;  and  5.  By  the  giving 
way  of  the  internal  and  part  of  the  middle  coats,  and  extravasation 
of  the  blood  between  the  layers  of  the  middle  coat. 

Structure  of  an  aneurysm. — An  aneurysm  consists  of  a  sac  and  its 
contents.  The  sac  may  consist — (1)  of  all  the  coats  of  the  artery, 
Fig.  94,  A  and  B;  (2)  of  the  external  coat  only,  Fig.  94,  c;  (3)  of 
condenscfl  tissues  external  to  the  artery.  Fig.  94,  f;  (4)  of  the 
internal  coat  only  (ver\'  rare),  Fig.  94,  D  ;  (.5)  of  the  separated  layers 
of  the  middle  coat,  between  which  the  blood  has  been  forced,  with 
the  external  and  internal  coats  on  either  side  (dissecting  aneurysm), 
Fig.  94,  E.  The  practical  point,  however,  to  be  borne  in  mind,  is 
that  it  is  only  while  the  aneurysm  is  small,  and  then  by  dissection 
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alone,  that  these  distinctioiis  can  be  made ;  and  that  as  the  aneurysm 
increases  in  size  the  tissues  around  become  condensed  and  blended 
with  the  sac,  which  may  finally  be  formed  almost  or  entirely  of  these 
tissues.  The  contents  of  the  sac. — When  an  aneurysm  is  first  formed, 
the  sac  only  contains  fluid  blood ;  fibrin,  however,  is  gradually 
deposited  from  the  blood  in  concentric  layers  upon  the  internal 
surface  of  the  sac«  so  that  after  it  has  existed  some  time,  the  con- 
tents are  partly  solid  laminated  fibrin,  and  partly  coagidated  and 
fluid  blood.  Next  the  wall  of  the  sac  the  fibrin  is  laminated,  firm 
and  compressed,  and  of  a  yellowish-white  colovu* ;  but  towards  the 
mouth  of  the  sac  it  becomes  softer  and  moister,  and  of  a  reddish 
colour ;  whilst  that  in  contact  with  the  fluid  blood  merely  resembles 
ordinary  blood  coagulum.  In  an  aneurysm  that  has  been  cured, 
the  whole  sac  will  generally  bo  found  thus  filled  with  laminated  clot, 
which  has  been  aptly  likened  to  the  appearance  presented  by  the 
section  of  an  onion  (Fig.  95).    Where  the  cure  has  taken  place  in  a 
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Fia.  94. — Diagram  illustrating  the  structure  of  an  aneurysm. 


few  hours,  it  is  probable  that  the  greater  part  of  the  material  filling 
the  sac  is  merely  blood  coagulum,  as  in  such  instances  the  time 
would  probably  be  too  short  for  fibrin  to  be  deposited. 

Classification.— Spontaneous  aneurysms  may  be  divided  into 
the  fusiform,  the  sacculated,  and  the  dissecting. 

1.  A  fusiform  aneurysm  is  a  dilatation  of  the  whole  circumference 
of  a  portion  of  an  artery.  The  sac  consists  of  all  three  coats,  and 
is  continuous  with  the  lumen  of  the  artery  at  each  end  (Fig.  94,  a). 
The  dilated  portion  of  the  artery  is  also  elongated,  as  is  well  seen 
in  aneurysms  of  the  arch  of  the  aorta,  where,  in  consequence  of 
such  elongation,  the  three  primary  branches  are  much  fui-ther 
apart  than  normal  (Fig.  95).  Fusiform  aneurysms  are  most 
common  in  arteries  that  contain  much  3*ellow  elastic  tissue,  as  the 
aorta  and  its  primary  branches  and  the  contiguous  portions  of  the 
jliac  and  femoral  arteries.  They  often  attain  a  large  size,  and 
after  they  have  existed  some  time  frequently  become  sacculated 
from  the  unequal  yielding  of  their  waUs.  The  walls  themselves, 
though  sometimes  thinned,  are  more  often  thickened,  and  are 
highly  atheromatous.    Laminated  fibrin  is  seldom  found  in  them^ 
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08  the  circulation  does  not  as  a  rule  become  suffloieiitly  retarded  to 
allow  of  its  deposition. 

2.  A  mi-eulutfd  aneari/im  is  one  in  whicli  dilatation  ocoura  in  part 
of  the  circunitoronce  of  the  artery  only  (Fig.  94,  m,  C,  nad  d).  It 
may  coneittt  of  all  throe  coats ;  but  mu(^  more  often  tlio  internal 
and  middle  coats  give  way,  and  it  is  formed  of  only  the  external 
coat,  or  after  it  hos  existed  some  time,  chiefly  of  the  condensed 
cellular  tissue  around.  According  as  all  tiiree  coats  are  or  are  not 
proeont,  the  aneurysm  was  formerly  spoken  of  as  truf  or /itlsr.    As, 


however,  it  is  only  the  ttmallest  iineuryems  that  can  conaist  of  all 
three  cohIh,  tho  true  aneurysm  could  hiirdly  be  naid  ever  to  occur, 
and  all  Hacculiiti'd  anexiryeme  were  then  called  fiilne— the  absurdity 
of  which  is  gelf'Cvidcnt.  As  those  ancurjHms  increase  in  size,  the 
sac  comce  to  consiMt  almost  entirely  of  tho  tissues  around.  Whilst 
they  are  still  enclosed  hy  one  of  tho  coats  of  the  artery,  they  are 
sometimes  called  rireiiTmcribrJ,  and  after  all  the  coatH  have  given 
way,  cinieeciilirt'  or  diffnaeil  (h'ig.  94,  f).  Ah  the  teim  diffused, 
however,  is  sometimes  applied  to  a  leaking  or  ruptured  aneurysm, 
it  had  better  be  discontinued.  Nearly  nil  snoculatod  ancurj'sms, 
when  they  have  existed  some  time,  are  of  the  eonBecutive  variety, 
and  usuully  contuin  a  consideniblo  amount  of  laminated  fibrin. 

:i.  A  ilinefiiiin  iiiieuTi/tm  is  one  in  which  Che  internal  coat  of  the 
artery  und  port  of  the  middle  coat  have  given  way,  and  the  blood 
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bos  boon  forced  between  the 
two  layers  of  the  middle  coat 
for  a  Tariable  distance  pai'allel 
to  the  course  of  tbo  artury 
(FigB.  94,  E,  ami  90).  It  in 
moBt  frequent  in  the  arch  and 
thoracic  poilJon  of  the  aortn. 
TTEe  BlooT  may  remain  be- 
tween the  layers  of  the  middle 
coat,  or  it  may  eecujie  through 
a  mpturo  of  the  external  coat 
into  the  tissiiei  around,  or 
through  a  rujituro  of  the  in- 
ternal coat  lower  down  the 
course  of  the  vceHo)  into  the 
lumon  of  the  artery. 

Tek.mination.h. — An  aacu- 
rysm  may  torminate  in  xpon- 
taneous  recovery  or  in  death. 

fiponlanfoiis  recovery  may 
take  place  ; — -a.  Jfy  tkr.  'jritdaal 
drpoeil  of  fibrin  /mm  the  bloiifl 
ill  a  Utminiited  Manner  on  the 
walls  of  the  sac,  so  that  the 
aneurysm  is  completely  con- 
Holidated  {Fig.  97,  a),  and  sub- 
sequently by  condonHution 
and  shrinking  becomes  con- 
verted into  a  suiall  nodular 
mafiB  of  fibrous  tissue.  The 
artery  under  such  circum- 
stanees  may  remain  pervious, 
or  become  converted  into  a 
tihrous  cord  us  far  as  the  tiTst 


ANBOBTBU. 


Pia.  96.~ 


>  ilisaecting  niicaryeni  of 


middle  coat  baro  giTcn  way  one 
inch  abore  the  ralveH,  and  the 
Wood  tuts  iejiaratcd  Uie  outer  wmt 
from  the  mUlille  the  nliolc  length 


External  coat,  ■■  middle  coat, 
INT.  internal  coat.  (St.  Bartho- 
lomew's UoBpital  Miucam,  No. 
1464,  a  and  6.) 
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collateral  branch  above  and  below  the  seat  of  the  aneurysm.  Such 
a  favourable  termination  may  be  brought  about  by  the  retardation 
of  the  blood  current  induced  by — (1)  the  lowering  of  the  heart's 
action ;  (2]  the  pressure  of  the  aneurysm  on  the  artery  above  its 
opening  into  the  sac  (Fig.  97,  o) ;  (3)  the  partial  blocking  of  the 
mouth  of  the  sac  with  a  piece  of  detached  coagulum ;  (4)  the 
impaction  of  a  piece  of  clot  in  the  artery  below  the  mouth  of  the 
sac  (Fig.  97,  B);  (5)  the  pressure  of  another  aneurysm  or  of  a 
tumour  upon  the  artery  above  the  sac  or  on  the  sac  itself ;  (6)  the 
aneurysm  rupturing,  and  the  effused  blood  compressing  the  artery 
leading  to  the  aneurysm.  B.  By  the  filling  of  the  sac  with  ordinary 
coagulum,  the  passive  clot  as  it  is  called,  in  contradistinction  to  the 
deposit  of  laminated  fibrin  {the  active  dot).  This  coagulation  of 
the  blood  in  the  sac  may  be  brought  about  by — (1)  t£e  compkte 


Fiu.  97. — Diagram  to  show^  methods  of  spontaneous  cure  of  aneurysm. 
A.  by  laminated  fibrin  {active  clot),  b  by  plugging  of  artery  below,  o.  by 
pressure  of  aneurysm  on  artery  above  mouth  of  sac,  D.  by  plugging  of  mouth 
of  sac  and  formation  of  ordinary  coagulum  {passive  clot). 

blocking  of  the  mouth  of  the  sac  by  a  piece  of  detached  clot 
(Fig.  97,  I)),  or  (2)  the  complete  plugging  of  the  artery  above 
and  IhjIow  the  jincurysm.  The  clot  may  then  undergo  the  ordinary 
changes  that  occm*  in  tlio  so-called  organization  of  blood -clot  and 
bo  converted  into  fibrous  tissue,  c.  By  the  iuflanimation  and 
sfoughiutj  of  the  sac  and  the  plugging  of  the  artery  above  and  below 
with  clot  and  the  subsequent  changes  described  under  the  spon- 
t4ineou«  arrest  of  haemorrhage. 

A  fatal  ttr  mi  nation  may  bo  brought  about  by — 1,  rupture  of  the 
sac ;  2,  inflammation  and  sloughing  of  the  sac  attended  by  heomor- 
rhage ;  <{,  pressure  upon  important  parts ;  4,  gangrene  due  to  the 
obstruction  to  the  circulation  in  consequence  of  the  large  size  of 
the  anourj^sm,  or  to  the  plugging  of  a  large  vessel  by  a  portion 
of  detached  clot ;  5,  general  constitutional  disturbance.  Rupture 
when  it  occurs  into  a  serous  cavity  is  generally  by  a  rent  or  fissure; 
into  a  mucous  ciinal,  by  a  small  round  ulcerated  opening ;  on  to 
a  cutaneous  sui-face,  by  sloughing  of  the  skin  covering  the  sac. 
In  the  fiist  case  the  rupture  is  generally  rapidly  fatal  from  exces- 
sive ha>morrhage ;  in  ihe  last  two,  as  a  rule,  only  after  repeated 
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hsemorrhages,  the  slough  having  at  first  a  teudency  to  cause  the 
coagulation  of  the  blood  and  block  the  opening. 

Pressure  effects. — The  pressure  of  the  sac  of  an  aneurysm  may 
cause — 1,  inflammation  and  condensation  of  the  parts  around, 
which  thus  become  blended  with  the  sac  ;  2,  diminution  or  oblitera- 
tion of  the  lumen  of  a  large  vein ;  and  hence  3,  oedema  and 
dilatation  of  the  superficial  veins;  4,  irritation  or  interruption  of 
the  conducting  power  of  nei-vos  giving  rise  to  pain/ spasm,  or 
paralysis ;  5,  erosion  of  the  bones  and  cartilage ;  6,  obstruction 
of  the  oesophagus,  trachea,  or  thoracic  duct. 

Effects  on  the  circulation, — Hypertrophy  of  the  left  ventricle  of  the 
heart ;  obstruction  of  vessels  and  enlargement  of  the  anastomotic 
channels ;  syncope,  and  gangrene. 

Symptoms  and  signs  of  external  aneurysm. — The  attention 
is  usually  first  drawn  to  the  disease  by  pain,  swelling,  and  a  feeling 
of  muscular  weakness,  or  by  a  stiffness  in  a  joint.  On  examination 
a  tumour  is  discovered  in  the  course  of  the  main  artery.      It 


Fio.  98. — Sphygmograpluc  tracing  of  the  pulse  in  an  artery  below  an 
aneurysm  (b)  compared  with  that  of  the  X)ul8e  on  the  sound  side  (a). 
(After  Mahomed.) 

pulsates,  and  the  pulsation  is  expansiky  that  is,  on  placing  the  hand 
upon  the  aneurysm,  it  is  felt  at  each  systole  of  the  heart  to  enlarge 
in  every  direction,  or  if  the  hands  are  placed  on  either  side  of  the 
tumour,  they  are  seen  to  bo  slightly  separated  at  each  pulsation. 
If  the  artery  on  the  cardiac  side  of  the  tumour  can  be  compressed, 
the  pulsation  of  the  tumour  is  folt  to  cease,  and  the  tumour  itself 
to  become  perceptibly  smaller  and  loss  tense.     On  cessation  of  the 
pressure,  however,  it  quickly  fills  again  in  two  or  three  forcible 
pulsations,  and  resumes  its  former  characters.      On   raising  the 
limb  the  pulsation  is  less  forcible;  on  lowering  the  limb  more 
forcible,   the   tumour  at  the  same  time  becoming   more    tense. 
The  pulse  below  the  tumour  is  smaller  on  the  affected  than  on 
the  sound  side,  and  a  sphygmographic  tracing,  if  taken,  shows 
the    pulse  is  delayed  on  the  diseased    side   and    diminished   in 
force,  the  tracing  being  less  abrupt  in  its  rise  and  more  rounded 
(Fig.  98,  b).     On  listening  with  the  stethoscope,  a  bruit  is  heard  in 
most  cases.     In  consequence  of  pressure  on  the  vein  corresponding 
to  the  artery,  there  is  often  a^lema  of  the  part  below,  and  some- 
times  varicosity  of  the  superficial  veins. 
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In  internal  aneurysms,  no  tumour  may  be  felt ;  the  signs  are 
then  often  obscure,  and  the  diagnosis  will  depend  upon  the  effects 
the  aneurysm  produces  by  pressing  upon  important  parts.  Thus 
in  thoracic  aneurysms,  there  may  be  pain,  dyspnoea,  dysphagia, 
cough,  jiphonia,  dilatation  of  the  pupil  on  one  side,  enlargement 
of  the  suiK^i-ficial  veins,  and  oedema  of  one  arm ;  signs  readily 
explainable  by  the  pressure  on  the  nerves,  tiuchea,  bronchi,  oeso- 
phagus, and  arteries  and  veins  of  the  thorax.  But  for  a  more 
detailed  account  of  the  symptoms  of  internal  aneurysm,  a  work  on 
Medicine  must  bo  consulted. 

The  signs  of  an  aneurysm  undergoing  spontaneous  cure  are  usually 
obvious.  The  tiunour  decreases  in  size,  bc^comes  harder,  and  the 
pulsation  in  it  gets  gradually  less  and  finally  ceases.  At  times 
a  rapid  cure  may  ensue ;  the  pulsation  then  ceases  suddenly,  and 
the  tumour  is  felt  to  be  hard,  the  patient  often  complaining  of  great 
pain  at  the  moment  of  consolidation. 

The  signs  of  a  leaking  aneurysm^  f  .e.,  an  aneurysm  in  which  blood 
is  beginning  to  be  slowly  effused  into  the  tissues,  are  as  follows : — 
The  pulsation  is  less  distinct,  the  outline  of  the  tumour  less 
circimiscribed,  the  growth  progressive,  and  the  pressure-signs 
are  more  urgent. 

The  signs  of  sudden  rupture  of  an  aneurysm, — 1.  If  the  rupture 
is  into  a  serous  cavity,  the  signs  are  those  of  internal  haemorrhage, 
rapidly  followed  by  death.  2.  If  into  a  mucous  canal  there  will  be 
sudden  haemoptysis  in  the  case  of  the  trachea  or  bronchus,  hvema- 
temesis  in  the  case  of  the  oesophagus  or  stomach,  meltena,  if  the 
patient  lives  long  enough,  in  the  case  of  the  intestines.  3.  If  the 
blood  is  eifused  into  the  tissues,  there  will  be  pain,  faintness,  loss 
of  pulsation  and  bruit,  rapid  increase  in  the  size  of  the  swelling, 
oedema,  coldness,  and  cessation  of  the  pulse  in  the  parts  below, 
followed  by  increasing  syncope  from  loss  of  blood,  or  if  death  does 
not  soon  occur,  by  gangrene.  4.  Rupture  externally  is  very  rare; 
the  signs  are  evident. 

IJiAGNOsis. — An  aneurysm  may  have  to  be  diagnosed  from 
simple  dilatation  of  an  arter^',  an  abscess  or  tumour  over  an 
artery,  a  pulsatile  tumour  of  bone,  and  enlargement  of  the  thyroid 
gland.  In  a  simple  dilatation ,  there  is  an  absence  of  bruit.  In  an 
abscess  or  tumour  over  an  artery ^  the  pulsation  is  not  expansile,  there 
is  no  bruit,  and  the  swelling  is  not  emptied  or  made  less  tense  on 
compressing  the  artery  above.  A  tumour  can  often  be  lifted  from 
the  vessel.  In  the  case  of  an  abscess,  there  will  probably  be  a 
history  or  signs  of  previcms  inflammation.  In  a  tumour  raising 
an  artery  onr  it,  the  pulsation  is  only  felt  in  the  course  of  the 
artery,  and  there  is  no  expansile  pulsation  in  the  swelling.  In 
pulsatile,  tumour  of  bane,  the  pulsation  is'  not  equally  expansile  all 
over ;  and  although  pulsation  is  stopped  on  compressing  the  artery 
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above,  the  Ewelling  does  not  become  smaller  like  an  aDeurysm,  or 
refill  on  removal  of  the  pressure  in  two  or  three  beats  of  the  heart. 
Portions  of  oxpaoded  bune  may  also  be  felt  in  parts  of  the  tumour, 
and  there  may  be  glandular  enlargement  and  other  signs  of  malig- 
nancy. From  an  fnlaryed  thyroid  ylatid,  a  carotid  aneurysm  may 
be  distinguished  by  the  gland  moving  with  the  larynx  on  deglu- 
tition. In  very  rare  instances  there  may  be  no  pulsation  in  an 
aneurysm.  I  have  met  with  such  a  case  myself.  The  diagnosis 
from  a  solid  tumour  is  then  very  difficult  if  not  impoaeible  without 
an  exploratory  incision. 

Treatuent. — In  no  disease,  perhaps,  hoe  an  accurate  know- 
ledge of  its  pathology  done  more  to  ensure  auccese  in  treatment 
than  in  aneuryem.  The  older  surgeons,  believing  that  the  dot 
possessed  vicious  properties,  directed  their  efforts  to  the  emptying 
of  the  sac ;  and  it  was  not  until  tho  fact  became  fully  recognized 
that  Nature's  method  of  curing  on  aneuryem  was  by  filling  the  sac 
with  organizable  clot,  that  the  lamentable  results  attending  the 
treatment  of  aneurysm  in  olden  times  gave  place  to  the  brilliant 
successes  of  modem  surgery.  The  treatment  at  the  present  day 
is  therefore  directed  rather  to  aiding  or  promoting  Nature's  efforte 
than  to  thwarting  them.  Thus,  the  modem  aurgeon,  by  means  of 
test,  low  diet,  recumbency,  and  certain  medicines,  endeavours  to 
lessen  the  force  of  tho  blood-current  through  the  sac.  and  thus  to 
aid  Nature  in  the  deposition  of  laminated  fibrin.  By  compression 
or  ligature  of  the  artery  between  the  aneurysm  and  the  heart  he 
aims  at  diminishing  tho  flow  of  blood  through  the  artery  leading 
to  the  aneurysm,  and  in  this  manner  seeks  a  like  result.  By 
munipuhitiun  and  the  use  of  the  distal  lii/aliire,  he  endeavours  to 
copy  the  method  of  spontaneous  cure  that  is  sometimes  brought 
about  by  the  plugging  of  the  artery  beyond  the  aneurysm ;  by 
fteriifn,  he  imitates  Nature's  method  of  cure  by  the  pressure  of 
the  aneurysm  itself  on  the  artery  either  above  or  below  the  sac ; 
whilst  by  eiruiim  he  may  be  said  in  a  sense  to  adopt  the  occasional 
method  of  spontaneous  cure  seen  in  the  sloughing  away  of  the 
whole  aneurysm.  Tho  treatment  of  aneurysm,  therefore,  may  be 
divided  into  the  medical  or  general,  and  the  surgical  or  local. 

Medical  treatment. — Both  internal  and  external  aneurysms  have 
been  cured  by  medical  treatment  alone.  Indeed,  in  some  forms 
of  internal  aneurysm,  it  is  the  only  means  at  our  command.  In 
eztomal  aneurysms,  however,  local  treatment  in  addition  is  nearly 
always  expedient  or  necessary.  Absolute  rest,  both  bodily  and 
mental,  should  be  enjoined ;  the  patient  must  lie  in  bed,  and  must 
not  move  tor  any  purpose  whatever,  not  even  to  feed  himself.  The 
di«t  should  be  limited  in  quantity,  unstimulating  but  nutiitious  in 
quality,  and  the  fluid  portion  resbicted  aa  much  as  poeaibte.  The 
following  diet  scale  is  advised  by  Mr.  Jolhfie  Tufnell : — Bread 
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and  butter,  4  ozs. ;  meat,  3  ozs. ;  potatoes,  3  ozs. ;  fluid,  R  ozs.  in 
the  twenty-four  hours.  Small  repeated  bleedings,  where  there 
is  excessive  action  of  the  heart,  or  the  patient  is  plethoric,  may 
occasionally  bo  useful.  Medicines  seem  to  have  little  efficacy, 
but  iodide  of  potassium  in  large  doses,  acetate  of  lead,  aconite, 
and  digitalis  have  been  recommended,  either  for  promoting  the 
coagulation  of  the  blood  or  retarding  the  heart's  action.  Where 
there  is  a  history  of  syphilis,  iodide  of  potassium  should  certainly 
bo  given. 

Surgical  treatment — In  all  suitable  cases  of  external  aneurysm 
pressure,  when  it  can  be  applied  between  the  aneurysm  and  the 
heart,  should  first  be  tried,  aided  under  certain  circumstances  by 
the  method  of  flexion.  But  these  failing,  or  appearing  unsuitable, 
the  artery  should  be  tied,  if  practicable,  on  the  proximal  side,  or 
the  whole  aneurysm  may  be,  under  certain  circumstances,  excised. 
Whore  pressure  or  ligatiu'e  cannot  be  used  on  the  proximal  side, 
as,  for  instance,  in  aneurysms  at  the  root  of  the  neck,  it  becomes 
a  question  whether  we  should  try  distal  pressure  or  ligature, 
scratching  the  wall  with  needles  {Macewen^8  method)^  manipula- 
tion, galvano-punctiu*e,  coagulating  injections,  or  the  introduction 
of  wire  or  horsehair;  or  fall  back  on  medic<al  means  alone.  In 
some  varieties  of  traumatic  aneurj'sm,  and  in  certain  forms  of 
aneurysin,  aH  gluteal,  where  a  ligature  of  the  artery  at  a  distance 
from  the  sac  is  attended  with  excessive  risk,  it  may  even  be 
expedient  to  resort  to  the  old  method  of  opening  the  sac,  turning 
out  the  clot,  and  securing  both  ends  of  the  bleeding  vessel  by 
ligature.  Each  of  these  methods  requires  discussion.  Before 
resorting  to  surgictil  methods,  however,  the  circulation  through 
the  aneuiysm  should  have  been  previously  quieted  as  much  as 
possible  by  rest,  recumbency,  resfaiction  of  the  diet,  and  regula- 
tion of  the  secretions.  'Where  the  aneurysm  is  on  an  artery  of 
the  lower  extremity,  any  embarrassment  of  the  venous  circulation 
and  consequent  a»dema  that  may  be  present  should  be  lessened  or 
removed  by  elevating  and  lightly  bandaging  the  limb. 

PRESSUUK. — This  meth(Kl  of  treating  aneurysm  was  known  to 
the  older  surgeons,  but  in  consequence  of  their  efiPorts  being 
directe<l  either  to  the  emptying  of  the  sac  by  dii-ect  pressure  upon 
it,  or  to  the  obliteration  of  the  arterj'  leading  to  it  by  adhesive 
inflammation,  it  was  attendc<l  with  such  unfavourable  results  that 
it  fell  into  disuse.  To  the  Dublin  surgeons,  who  recognized  the 
fact  that  it  was  not  nocessaiy  to  obliterate  the  artery  in  order  to 
Ciuise  consolidjition  of  the  aneiu^'sm,  is  due  in  chief  part  the  credit 
of  reviving  treatment  by  pressure.  The  object  of  pi-essure  as  now 
employed  is  to  produce  consolidation  of  the  aneurj'sm  by  the 
formation  of  either  a  aminated  or  an  ordinaiy  coagulum.  The 
methods  of  bringing  this  about  may  be  considered  mider  1,  direct 
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pressure  on  the  aneurysm ;  and  2,  indirect  prossiire,  either  en  the 
artery  aboTO,  on  the  arterj-  below,  or  on  both  simultuncouHly. 

1.  Direti  pressure  is  now  Boldoni  used,  except  in  as  far  as  flexion 
may  be  coneidured  as  in  part  a  method  of  dii'oct  pi'et-sui'e,  although 
eeveral  successful  cases  have  of  late  been  reporttd.  It  will  not 
receive  further  notice. 

2.  Indirert  prresiire.  whether  applied  to  the  artery  above,  the  artery 
below,  or  to  both  at  the  eaiiie  time,  may  be  considered  under 
the  heads  of — (it)  Digital  pressure,  (i)  Inatrumoutal  pressure, 
(c)  I'reseuro  by  Esmarch's  bandage,  (d)  Pressure  by  flexion  ef 
the  limb. 

(d)  Digital  preuure,  whore  it  can  be  applied  to  the  artery  on  the 
proximal  side  at  some  di.'^tiknce  fruiu  the  sac,  is  imdoubtedly  the 
safest  and  probably  best  method  of  treating;  an  aiieurj'sm  ;  and  it 
is  the  one,  other  thirij|a  beiiij,'  favonmblo.  which  should  usually  fli'at 
be  tiled.  There  ai'e  some  surgeons,  however,  who,  now  that  the 
heahng  of  the  wound  for  the  ligature  of  an  artery  can  practically 
be  assui-ed  by  the  hrst  intention,  prefer  ligature  to  pressure  as  the 
more  certain  though  perhaps  the  more  risky  method.  The  advan- 
tages claimed  tor  digital  pressure  are — 1,  that  it  causes  less  pain 
than  other  forma  of  pressure ;  'i,  that  the  artery  can  be  compressed 
with  little  or  no  interference  with  the  vennus  circulation  ;  ;t.  that 
it  is  less  liable  to  injure  the  tissues;  and  4,  that  in  common  with 
other  methods  of  pressure,  it  dees  not  expose  the  patient  to  the 
dangers  of  an  open  wound.  Pressure  treatment  requires  a  relay  of 
intelligent  OKsistaiits,  acting  in  pairs  and  alternately  compressing 
the  artery  for  about  ten  minutes  at  a  time.  Whilst  one  presses 
the  aii^ry,  the  other  should  have  his  hand  on  the  aneurysm,  to 
aHcertain  if  pulsation  is  being  pnipcrly  controlled.  The  lingers  of 
the  one  assistant  shoidd  not  be  removed  till  the  other  has  taken 
hie  place,  as  the  artery  must  on  no  account  escape  compression  tor 
a  single  moment.  The  pressure  of  the  fingers  may  be  aided  by 
a  shot-bag,  and  the  spot  ut  which  pressure  is  applied  may  be 
slightly  varied  from  time  to  time.  Opinions  differ  as  to  whether 
the  circulation  should  bo  completely,  or  only  partially,  stopped 
through  the  arterj-,  and  whether  the  pressure  should  be  continued 
both  day  and  night,  or  only  during  the  day.  Aneurysms  have 
been  cured  by  digital  pressure  in  a  few  hours,  but  some  days  are 
usually  neces.'iarv ;  and  to  obtain  success,  much  care  and  attention 
to  detail  is  required. 

(6)  iHttTiimeiiUil  pmsiiTe  may  be  applied  so  as  only  partially  to 
control  the  circulation  through  the  arterj'.  and  thus  induce  the 
gradual  obliteration  of  the  aneurysm  by  the  deposit  of  laminated 
fibrin  in  the  sac  {'loir  pressure) ;  or  it  may  be  applied  so  as  to  com- 
pletely contrel  the  flow  nf  blood  through  the  vessel,  and  induce 
rapid  coagulation  in  the  sac  {nijiid  pressurt).    The  latter  m.eth.Qd. 
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loo,  and  101).  It  is  bettor,  when  possi])le,  t 
one  artery,  thoufi:h  slif^jhtly  varyirif^  its  po* 
from  one  artery  to  anotlier,  as  from  the  suj) 
femoral,  since  by  so  doing  diflerent  sets  of 
are  enlarged,  and  the  collateral  ciiculation  n 
Cases  unsuitable  for  pressure, — 1.  Where  tl 


Fig.  99.— De  Cartes  Fia.  100.— Lieter'sab- 

toumiqnet.  dominal  tourniquet. 

large  size,  or  is  rapidly  increasing.  2.  Wher< 
tains  but  little  fibrin,  and  appears  likely  soon 
there  is  much  oedema  from  venous  obstruc 
patient  is  of  an  irritable  disposition,  is  intol 
been  addicted  to  the  abuse  of  alcohol.     It  it 
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aneuiysm  in  which  this  method  of  compression  has  most  often  been 
nsed,  should  be  evenly  applied  from  the  foot  as  far  as  the  aneurysm ; 
a  turn  should  be  then  made  over  the  tumour,  so  as  only  lightly,  if 
at  all,  to  compress  the  sac,  and  the  bandaging  then  continued 
firmly  half-way  up  the  thigh.  The  bandage  should  be  kept  on  for 
an  hour  to  an  hour  and  a  half.  The  elastic  cord  should  not  be  used 
at  all.  On  removing  the  bandage  digital  pressure  should  be  kept 
up  on  the  main  artery  from  thirty-six  to  forty-eight  hours,  so  as  to 
control  the  circulation  and  prevent  the  clot,  while  still  soft,  from 
being  washed  out  of  the  artery  and  sac.  The  patient  must  be  placed 
under  an  aneesthetic  during  the  use  of  the  bandage,  as  it  causes 
great  pain.  Many  cases  have  been  cured  by  this  method ;  but  on 
the  other  hand  there  have  been  many  failures,  and  it  is  far  from 
being  unattended  with  danger.  Thus,  gangrene  of  the  Hmb  and 
rupture  of  the  sac  have  ensued,  and  aneurysms  of  internal  arteries 
have  been  produced  apparently  by  the  prolonged  increase  of  blood- 
pressure  in  the  rest  of  the  arterial  system. 

(rf)  Pressure  by  flexion  {Hart's  method)  consists  in  flexing  the 
limb  so  as  to  compress  the  artery  by  the  aneurysm  in  imitation  of 
that  form  of  spontaneous  cure  which  is  brought  about  by  the  pressure 
of  the  aneurysm  itself  on  the  arterj'  above  and  below.  It  is  obviously 
applicable  to  aneurysms  in  but  veiy  few  situations,  and  has  been 
most  successful  in  those  of  the  popliteal  artery.  It  may  be  used 
either  alone,  or  in  conjunction  with  digital  or  other  pressure,  or 
with  medical  treatment.  This  treatment  causes  much  pain,  and 
can  seldom  be  endured. 

Ligature,  like  pressure,  is  a  very  old  method  of  treatment,  but 
to  Anel  and  John  Hunter  is  due  the  credit  of  having  placed  it  on  a 
scientific  basis.  The  older  surgeons  laid  open  the  sac  and  turned 
out  the  clots,  and  endeavoured  to  staunch  the  haemorrhage  by 
ligaturing  the  artery  above  and  below  the  aneurj'^sm.  Antyllus, 
it  is  true,  applied  his  ligatures  before  opening  the  sac  ;  but  it  was 
not  until  centuries  afterwards  that  Anel  recognized  the  fact  that  it 
was  unnecessary  to  open  the  sac  at  all,  and  tied  the  artery  imme- 
diately above  the  aneurysm.  Many  years  later  Hunter  perceived 
that  the  more  or  less  complete  stoppage  of  the  circulation  obtained 
by  AneVs  method  was  not  necessary,  and  that  the  ligature  of  the 
artery  close  to  the  sac  was  attended  with  the  risk  of  secondary 
haemorrhage  and  inflammation  of  the  sac.  He  therefore  api)lied 
his  ligature  at  a  distance  from  the  aneurysm,  where  ho  believed 
moreover  that  the  artery  was  likely  to  be  in  a  healthier  condition. 
For  aneurysms  so  situated  that  a  ligature  cannot  bo  placed  on  the 
cardiac  side,  Brasdor  proposed  tying  the  trunk  of  the  artery  on  the 
distal  side  of  the  aneurysm ;  whilst  Wardrop  suggested  tying  one 
or  two  of  the  terminal  branches  of  the  artery  on  the  distal  side  of 
the  aneurysm  where  neither  Brasdor' s  oi>eration  nor  the  proximal 


278  DIBKABKa  OP  SPECIAL  TTBBUEa. 

ligature  was  applicable.  Henca  ligature  for  aneiiryBiii  may  be 
applied  (Fig.  102),  1.  Osr  thk  raoxiMXL  bide  o(  the  anevUTsm 
either  at  a  distance  {Hunter'i  method)  or  immediately  above  it  {An^» 
meth'xt).  2.  On  THE  maxAL  side  of  the  aneurysm,  either  to  the 
main  trunk  {Ilraidur's  inelhod),  or  to  one  or  more  of  the  main 
branches  {  Wanlroj^'t  method).     3.  IMMEDIATELY  ABOVE  AXV  BELOW 

the  aneurysm,  cither  opening  the  8ac((A<  old  operation),  or  without 
opening  the  eaciAnti/llus't  method). 

1,  The  FfioxiUAL  lioatu&e.  A.  Huxteb'b  method,— ^Thii 
operation,  when  applicable,  was  until  recently  the  one  almost 
universally  adopted.  The  chief  morite  claimed  fur  it  are— 1.  That 
the  artory  at  the  spot  selected  for  ligature  ie  not  only  more  likely 
to  be  healthy,  but  is  also  more  easily  tied  than  the  art«ry  in  cloae 


Fio.  lOi- -Different  poailionii  of  ligiWure  for  aneuTTsui. 
.   AntrllitH'e  iiKtiioil ;    B.   AnelVj  c.  Ilniitcr'ii ;    i>.   Itrnsdor'i';   and 


proximity  to  tho  site,  in  which  latter  situation, 
aualouiii'ii]  relations  are  liable  to  be  diatiirbed  by  tho  aneurysm. 
'2.  That  tho  sac  is  not  interfon-il  with,  and  hence  is  lesn  likely  to 
liecume  iTiflnnii'd  and  suppurate ;  and  3.  That  aa  Bovurol  branches 
will  prDbahly  lie  given  off  lietween  the  ligature  and  tho  nnourj'sm, 
the  circulation  through  the  sac,  though  loisened,  will  not  be 
completely  am-stcd,  and  tho  clot  is  theivfore  more  likely  to  have 
a  laniiiiati?il,  and  bi^co  a  )>ermanoDt  charai^tor. 

Effnii  'if  till  priKriiiml  ?tV/«(n7^.— After  the  successful  application 
of  a  ligature  by  the  Uuuterian  method,  tho  pulsntion  in  the  aneu> 
rysiii  iiiime<liati'lr  ceasoH,  and  for  a  time  thx  circulation  through 
the  liiiili  in  dimiuisluil.  1  lenoc  the  teiniwrature  liecomoa  lower  and 
the  MUi-fui-e  pair!.  Soon,  however,  the  uollatcnil  circuhitiou  becomes 
osttililished,  and  a  faint  pulwition  may  be  felt  a^in  in  ttu^  iiuourysni ; 
but  this  reciu-nnit  imlsation  usuitlly  grows  less  from  day  to  day, 
and  shortly  cohhm,  and  the  aueui-ysm  slowly  shiinks  aud  in  finally 
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absorbed,  or  remainB  as  a  small,  bard,  fibrous  mass.  Tbe  artery 
leading  to  tbe  aneurysm  may  remain  pervious,  but  it  more  fre- 
quently becomes  obliterated  as  far  as  the  first  collatoral  branch 
above  and  below  the  sac.  The  arter}'  on  either  side  of  the  ligature 
also  becomes  obliterated  as  far  as  the  first 
collateral  branch.  This  condition  of  an  aneu- 
rysm and  artery  after  ligatui*e  is  seen  in  the 
accompanying  cQagram  (Fig.  103).  The  blood 
passes  the  ligature  by  the  collateral  channels; 
re-enters  the  artery  below ;  passes  the  obstruc- 
tion where  the  SLTtery  is  closed  at  the  seat  of  the 
aneurysm,  also  by  collateral  channels ;  and  then 
again  enters  the  main  artery. 

Treatment  after  ligature, — The  liinb  should  be 
completely  swathed  in  the  cotton-wool  and 
filannel  bandages  (which,  befoi*e  the  operation, 
should  have  already  been  carried  up  as  far  as 
the  seat  of  the  ligature),  and  kept  at  perfect 
rest.  In  the  case  of  ]X)plitoal  aneurj'sm,  the 
limb  should  be  slightly  raised  on  a  pillow,  and 
placed  on  its  outer  side,  with  the  knee  a  little 
flexed,  care  being  taken  that  no  pressure  is 
made  on  the  heel,  malleoli,  or  other  points  of 
bone,  for  fear  of  local  sloughing.  If  the  weather 
is  at  all  crjld,  hot  bottles  should  be  applied, 
near,  but  not  in  contact  with,  the  limb.  The 
patient  must  be  kept  in  bed  till  the  aneurj^sm 
is  thoroughly  consolidated,  and  the  operation  ^^*^;^^^J'^3?^^*J[^ 
wound  has  healed. 

The  dangers  of  ligature. — These  are — 
(a)  secondary  hiemorrhage ;  {b)  gangrene ;  (c)  re- 
current pulsation ;  {d)  suppuration  and  sloughing 
of  the  sac;  (e)  phlebitis;  (/)  great  enlargement 
of  the  aneur}'sm  without  pulsation ;  and  (</)  the 
other  dangers  that  may  attend  any  open  wound. 

(a)  iiecondary  h(Pinorr?iaye  is  liable  to  occur 
at  any  period  before  the  wound  is  soundly 
healed.  The  causes,  symptoms,  and  treat- 
ment are  discussed  under  **  Haemorrhage  *' 
(see  p.  120). 

(6)  Gangrene  is  more  common  in  the  leg  than  in  the  arm; 
indeed,  in  the  latter  situation  it  is  very  rare.  It  may  bo  due  to — 
1,  failure  of  establishment  of  the  collateral  circulation,  when  it 
usually  supervenes  within  a  few  days ;  or  2,  venous  obstruction, 
the  result  of  plugging  of  the  vein  in  consequence  either  of  injury 
at  the  time  of  operation,  or  of  pressure  on  the  vein  by  a  swollen  and 
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Buppurating  sac.  When  due  to  the  latter  conditions,  it  may  be 
delayed  for  some  weeks.  When  eztensiye  and  spreading  rapidly, 
amputation  at  the  seat  of  ligature  must  be  performed.  The  sur- 
geon, however,  should  not  be  in  too  much  haste  to  amputate,  as 
the  gangrene  may  inyolve  only  a  toe  or  two,  or  part  of  the  foot,  and 
spread  no  further.  When,  therefore,  it  is  limited  in  extent,  and 
spreading  slowly,  a  line  of  demarcation  should  be  waited  for  before 
amputation  is  performed.  When  the  sac  is  yery  large,  and  the 
gangrene  appears  to  be  due  to  pressure  on  the  vein,  the  sac  may  at 
times  be  opened  with  advantage,  the  clots  turned  out,  and  any 
bleeding  vesseb  secured,  or  the  whole  aneurysm  may  be  excised. 

(c)  Recurrent  puJaation^  when  slight,  is  a  good  sign,  as  it  shows 
that  the  collateral  circulation  is  becoming  established,  and  con- 
sequently, that  the  danger  of  gangrene  is  lessened,  if  not  passed. 
If,  however,  instead  of  ceasing,  as  it  usually  does  in  a  few  days,  it 
becomes  more  pronounced,  the  limb  should  be  raised,  and  carefully 
bandaged  from  the  foot  upwards,  and  pressure  applied  to  the  artery 
leading  to  the  sac.  If  this  does  not  suffice,  and  the  pulsation 
returns  as  strongly  as  ever,  and  the  aneur^'^sm  again  begins  to 
increase  in  size,  it  is  clear  that  the  ligature  has  failed,  and  it 
becomes  a  grave  question  what  further  treatment  should  be 
undertaken.  Should  it  appear  that  a  large  branch  is  feeding  the 
aneurysm,  this  should  undoubtedly  be  secured  ;  otherwise  the 
choice  will  probably  lie  between — 1,  pressure  upon  the  artery  and 
aneurysm ;  2,  the  use  of  Esmarch's  bandage ;  3,  flexion  in  the  case 
of  a  popliteal  aneurysm ;  or,  if  these  fail,  4,  tying  the  vessel  either 
just  above  the  aneurysm  or  above  the  former  ligature ;  5,  cutting 
down  upon  the  sac,  and  securing  both  ends  of  the  artery ;  6,  excision ; 
or,  7,  amputation.  Much  will  turn  on  each  individual  case,  but  the 
discussion  as  to  a  choice  of  method  is  too  long  to  be  entered  upon 
hero.     As  a  rule,  I  should  myself  excise  the  aneur\'8m. 

[d)  Inflammation  and  suppuration  of  the  sac  may  be  met  with 
after  pressiu-e,  as  well  as  after  ligature ;  and  although  it  may  occur 
after  the  Iluntorian  operation,  is  more  frequent  in  cases  where  the 
ligature  hjis  been  applied  close  to  the  sac,  or  where  rapid  pressure 
has  been  used.  It  appears  to  be  due  to — 1,  the  spread  of  inflam- 
mation to  the  wic  from  the  wound,  which  has  become  septic  ;  2,  the 
formation  in  the  sac  of  a  soft  coagulum ;  or  3,  excessive  manipula- 
tion Ix^fore  the  ojKjration.  It  is  ushered  in  with  redness,  heat, 
pain,  and  swelling  of  the  sac  (which  has  not  undergone  the 
usual  process  of  shrinking),  and  ailema  of  the  surrounding  parts. 
Later  the  skin  gives  way,  and  a  mixture  of  pus  an<l  bi-oken-down 
coa<^ula  escapes.  It  may  Iw  accompanied  by  haemorrhage  ;  but 
more  commonly  the  vesscd  has  become  8(»al(»d,  and  no  bleeding 
occurs.  The  abscess  should  be  o})ened  as  soon  as  pus  has  formed, 
a  grooved  needle  being  previously  inserted  if  there  is  doubt  on  this 
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point«  Should  hsBmorrliage  occur,  the  clots  must  be  turned  out, 
and  the  artery  secured  above  and  below,  or  the  sac  may  be  excised, 
or  amputation  performed. 

(c)  Phlebitis  may  occur  from  injury  to  the  vein  in  passing  the 
aneurysm  needle.  Should  the  vein  be  pricked,  an  accid(3nt  which 
may  be  known  by  venous  blood  welling  up  by  the  side  of  the  liga- 
ture, the  artery  should  on  no  account  bo  tied  at  this  spot,  as  the 
ligature,  should  the  wound  become  septic,  would  act  as  a  seton  in 
the  vein,  and  death  possibly  ensue  from  phlebitis  or  pya)mia.  The 
ligatui*e,  if  already  passed,  should  be  withdrawn,  pressure  applied 
to  the  vein,  and  the  artery  tied  higher  up.  Where  this  treatment 
has  been  adopted,  I  have  never  seen  any  ill  results  follow  the  injury. 

B.  Akel*8  operation  was  seldom  done  until  recent  years,  except 
where  the  Hunterian  method  was  inapplicable,  as  for  aneurysm  in 
the  groin,  aneiu^sm  of  the  upper  part  of  the  common  carotid,  &c. 
The  disadvantages  said  to  attend  it  are—  1,  that  the  artery  is  likely 
to  be  diseased,  and  hence  there  is  greater  risk  of  secondary  haemor- 
rhage; 2,  that  its  anatomical  relations  are  apt  to  be  disturbed 
by  the  contiguity  of  the  sac ;  3,  that  the  sac  itself  is  liable  to  be 
injured  during  the  operation,  and  to  become  inflamed  and  sup- 
purate ;  and  4,  that  the  clot  which  forms  in  the  sac  is  of  the  soft 
or  passive  variety  in  consequence  of  there  being  no  circulation 
in  the  sac.  Of  late  years  this  method  has  been  revived  at  St. 
Bartholomew's  for  the  treatment  of  popliteal  aneurysm,  and  the 
popliteal  artery  is  there  now  frequently  tied.  It  has  been  found 
to  diminish  the  risk  of  gangrene,  and  holds  out  a  greater  certainty 
of  cure.  Gangrene  is  less  likely  to  occur  when  only  the  popliteal 
is  obstructed  close  to  the  aneiuysm  than  when  both  the  popliteal 
and  femoral  are  blocked,  llecun-ent  pulsation  and  failure  after 
ligature  of  the  femoral  are  due  to  too  free  a  supply  of  blood  flowing 
into  the  artery  below  the  ligature  (Figs.  103,  107) ;  when  the 
popliteal  is  tied  this  is  prevented.  Moreover  the  popliteal  has  been 
found  quite  as  healthy  as  the  femoral ;  it  is  easily  tied  at  its  upper 
part  without  disturbing  the  sac ;  and  there  appear  to  be  sufficient 
small  vessels  given  oft'  from  the  artery  between  the  ligature  and 
the  aneurysm  to  ensure  by  their  anastomosis  with  other  small 
vessels  given  off  above  the  ligature  some  circulation  in  the  sac  and 
the  formation  of  an  active  clot. 

2.  The  distal  ligature  should  onlv  be  used  where  the 
Hunterian  or  An  el's  method  cannot  ho  applied.  JJrasdor^s  method^ 
which  consists  in  securing  the  main  trunk  on  the  distal  side  of 
the  aneurj'sm,  may  be  employed  in  aiieunk'sm  of  the  carotid  at  the 
root  of  the  neck.  It  copies  that  method  of  spontiineous  ciu-e  in 
which  a  clot  blocks  the  ailery  beyond  the  uneurj^sm.  After  the 
ligature  the  clot  that  forms  in  the  arteiy  may  extend  to  the 
aneurysm,   which  thus  becomes  fllled  by  a  coaguliun  ;    or   the 
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blood-pressure  in  the  sac  may  become  so  diminished  that  laminated 
fibrin  is  deposited.  Unfortimately,  however,  in  practice  the  blood 
pressure  in  the  aneurysm  appears  in  some  cases  to  be  increased 
rather  than  diminished.  Wardrop*s  method  consists  in  securing 
two  or  more  of  the  main  branches  of  the  artery  on  the  distal  side 
of  the  aneurysm.  It  aims  at  cutting  ofP  part  of  the  blood-stream 
through  the  anemysm,  and  so,  by  reducing  the  blood-pressure, 
promoting  the  deposition  of  laminated  coagulum.  It  has  been 
applied  to  the  subclavian  and  carotid  arteries  for  aneurysm  of  the 
innominate  ;  but  the  success  attending  it  has  not  been  great.  The 
chief  risks  are  passive  enlargement  and  subsequent  bursting  of  the 
sac,  or  inflammation  and  suppuration  of  the  sac. 

3.  The  dottble  ligattre.  —Ligature  above  and  below  the  sac, 
either,  1 ,  by  the  old  method  of  first  laying  the  sac  open  and  then 
securing  the  bleeding  ends  of  the  artery ;  or,  2,  by  the  method  of 
Antyllus,  of  first  securing  the  artery  and  then  laying  the  sac 
open,  is  only  employed  in  exceptional  cases.  Thus  the  old  method 
is  sometimes  resorted  to  in  traumatic  aneur}'8m  of  the  axillary 
artery  in  preference  to  tying  the  subclavian,  and  also  in  gluteal 
aneuiysm  where  the  Ilunterian  method  of  tying  the  common  or 
internal  iliac  is  attended  with  so  much  risk.  The  great  danger  is 
the  patient  dying  under  the  operation  of  haemorrhage.  During  the 
operation,  therefore,  in  the  case  of  the  axillary  artery,  pressure 
shoulcl  lx»  made  on  the  subclavian,  an  incision  through  the  skin 
and  fascia  a])ove  the  clavicle  being  made  to  ensure  its  better 
ccmtrol.  In  the  case  of  the  gluteal,  Davy's  lever  or  the  abdominal 
tourniquet  should  be  used.  The  true  method  of  Antyllus  may,  in 
rai"e  instances,  be  required,  as  in  some  forms  of  aneurysm  at  the 
Ixjnd  of  the  elbow. 

MANiruLATiON. — A  spontaneous  cure,  as  we  have  seen  (p.  270), 
is  sometimes  brouglit  about  by  the  impaction  of  a  portion  of  clot 
either  in  tli(?  mouth  of  the  sac  or  in  tht)  art<.*ry  below.  Manipula- 
tion of  the  sac  aims  at  breaking  up  and  displacing  such  clot  as  may 
have  formed  in  the  liope  that  a  portion  may  l)ecome  impacted  in 
this  way,  and  so  hnid  to  cx)iisolidation.  Su*  William  FergiLsson, 
who  fii-st  intiXKluced  this  method,  used  it  with  success,  and  others 
have  done  so  likewise.  It  is  far  from  being  unattended  with 
danger,  howevt^r,  since  a  portion  of  the  clot  may  be  ciinied  away 
by  the  blood-stream  and  become  lodged  in  a  vessel  leading  to  an 
impoi-tiint  organ,  as  the  brain.  It  should,  ther<?foi"e,  only  Ire  tried 
when  other  means  are  impracticable  or  apjwar  attended  with  even 
givater  risk. 

lUUITATloX      OF      THE      IXTEUIOU      OF     TIIK     SAC     BY     NEEDLES 

(Macewen's  method). — This  m<»thod  aims  at  so  initating  tho 
walls  of  tlie  aneuiysm  as  to  induce  slight  inflammation  and  tho 
formation  of  white  thiombus.    Tho  skin  having  been  mode  aseptic, 
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long  needles  are  passed  into  the  sac  and  the  walls  systematically 
scratched  all  round  the  aneurysm.  It  is  applicable  to  aneurysms 
where  pressui-e  or  proximal  ligature  cannot  be  employed.  Con- 
solidation occui*s  very  slowly.  Our  experience  of  this  method  is 
at  present  very  limited.  In  a  case  of  aneurysm  at  the  root  of  the 
neck  in  which  1  tried  it  the  results  were  such  as  to  lead  me  to  think 
it  has  a  futiu*e. 

ExCTSiON  OF  THE  WHOLE  ANEURYSM.— Of  late  yeai-s  several 
successful  cases  of  the  complete  excision  of  spontaneous  aneurysm 
have  been  recorded.  1  thus  removed  a  large  carotid  aneurj'sm  at 
St.  Bai-tholomew's  during  last  year.  The  sac  should  be  exposed, 
the  artery  sought  on  the  proximal  side,  tied  in  two  places  and 
divided.  The  sac  should  be  next  carefully  dissected  out,  the  artery 
on  the  distal  side  tied,  and  the  whole  aneurysm  removed.  The 
advantages  of  total  extir|)ati()n  Jire— 1,  the  aneurysm  is  completely 
cured,  whereas  aft^'r  other  methods  recuiTonce  may  take  place  even 
aftc^r  months  or  years ;  2,  the  dang<»r  of  soft  clot  being  washed  out 
of  the  sac  into  the  circulation  is  avoided;  3,  all  vessc^ls  that  are 
likely  to  give  rise  to  secondary  hiemorrhage  can  be  ligatured; 
4,  the  cicatricial  contraction  of  the  sac  and  consequent  risk  of  the 
involvement  of  nerve  tninks  is  averied.  The  dLsadvantages  of  the 
operation  are — 1,  the  difficulty  of  its  execution  ;  2,  the  danger  of 
wounding  important  pails  to  which  the  siic  has  formed  adhesions, 
as  the  attendant  vein  or  nerve  trunks ;  and  3,  the  long  and  tedious 
dissection  that  may  be  rec^uii-ed.  The  argument  that  the  artery 
near  the  sac  is  unhealthy  has  no  weight,  since*  it  has  been  shown  of 
late  that  atherema  is  not  oftener  found  there  than  at  a  distance,  and 
atheromatous  arterites  can  be  occluded  by  st(?rile  ligjitures  without 
fear  of  scKiondarj'  ha'moiThage.  Total  extirpation  should  ceitainly 
be  chosen  before  amputation,  except  when  precluded  by  the  position 
of  the  aneurj'sm  or  by  the  patient's  age  or  feeble  condition. 

GaLVANO  -  PUNCTUKE,      ELECTROLYSIS,      INJECTIONS      OF      PER- 

CIILORIDE  OF  IKON,  TANNIN,  and  the  like,  and  the  introduction 
OF  FOREIGN  BODIES  as  HORSEHAIR  or  IRON  WIRE,  which  havo  all 
for  their  object  the  coagulation  of  the  blood  in  the  sac,  are  highly 
dangereus  procedures,  and  have  not  hitherio  been  attended  with 
much  success. 

SPECIAL    ANEURYSMS. 

Internal  aneurysms,  falling  as  they  do  under  the  care  of  the 
physician  mther  than  of  the  sui-geon,  will  l)e  refeiTcd  to  only  in  as 
far  as  an  aneurj^sm  of  the  arch  of  the  aoiia,  of  the  innominate,  of 
the  first  jKirtion  of  the  subclavian,  and  of  the  portion  of  the  left 
common  wirotid  within  the  chest  may  present  as  a  pulsating 
tumour  at  the  root  of  the  neck,  an<l  as  such  may  ciiU  for  surgioal 
treatment. 


DtBBAeBS  O?  BPECUL  TtSStTXS. 


AiTEUBYBif  AT  TDE  BOOT  OF  THE  NEOC,— The  difterentiot 
gnosis  of  aneurysm  in  this  ^tuatioD  is  nlways  difficult,  at 
impOBsiblo,  Indeed  the  uneuryBm  may  involre  more  than 
artery,  perlmpe  all  three  of  the  main  branches  of  the  aortic  arch, 
iind  even  the  arch  itaelf  an  well.  The  sign  common  to  all  formE, 
whatever  the  artery  implicated,  is  a  pulsating  tumour  at  the  root  o( 
the  neck,  in  which  a  loud  bruit  can  generally  bo  heard.  When  the 
aneurysm  involves  tho  auria,  it  generally  presents  juat  above  tho 
saprastemol  notch,  and  there  are  symptoms  within  tha  chest  of 
the  aorta  being  affected.  When  the  innominate  ia  impUoated,  the 
onouryHm  projects  between  the  two  heads  of  origin  of  the  sterno- 
mastoid  muecle ;  and  the  pulse  in  the  temporal  and  radial  arteriiM 
is  smaller  on  the  right  titan  on  the  left  side,  and  is  aneurysmal  in 
character  (see  p.  271).  When  the  aneurysm  involves  the  rmittitoH 
carotid,  it  presents  beneath  the  inner  head  of  the  stemo-maehiid. 
and  tends  to  extend  upwards  in  the  neck  by  the  side  of  the  trachea ; 
the  bruit  is  transmitted  up  tho  carotid,  and  the  pulse  in  the  tem- 
poral is  tnuiller  an  the  ^ect«d  than  un  the  sound  ndc,  and  ia 
aiii'urynmal ;  but  the  pulse  in  the  ntdiul  is  tho  same  on  both  sidiee. 
When  tho  tuUlufiiiii  is  involved,  tho  tumour  is  external  t«  the 
stemo- mastoid ;  it  extends  in  the  direction  of  tho  subclavian 
thu  bruit  is  tmnAmittod  towards  tho  axilla,  and  the  pulse  at 
wrist  is  dimuiished  in  volume  and  Li  oncuryHinul.  Such  is' 
brief  outline  of  the  differential  diagnosis  of  these  aneurysma; 
there  ate  many  other  signs  duo  to  the  prewure  ot  the  aneuT_ 
on  the  veins,  nervee,  (esophagus,  trachea.  Ac.,  which  have  to  be 
token  into  consideration,  and  for  an  account  of  which  a  work  on 
Medicine  must  be  consulted.  7V<ufincnf. — When  the  aneurysm  ia 
aortie,  medical  means,  combined  in  some  CHses  with  Hacewcn'a 
method  of  scratching  the  interior  of  the  sac  with  needles,  may  be 
employed.  When  the  innumimite  is  involved,  Miicewen's  method 
should  certainly  first  be  tried.  This  failing,  mi-dicul  means  and 
pnxnure  on  tho  larotid,  or  distal  ligutiire  of  the  carotid  and  wib- 
clavian  arteries  simultaneously  may  be  empioyod.  If  thitw  do  not 
prove  surceHsful  or  are  impntrticafalo  owing  to  the  large  siiv  of 
(he  aneurysm,  nothing  is  left  but  the  desjtenite  resoi't  to  gnlvano- 
jninctuic,  electrolysis,  or  the  introduction  of  iron  wire,  Wlien  the 
carotid  or  lubdavian  is  affact«d,  Mucewen's  method  and  medicnl 
means  may  also  in  the  first  instance  huvo  duo  trial ;  afterwards,  in 
the  ease  of  the  tantid,  distal  (^imprewnun  or  ligature  may  bo  tried, 
and,  iu  thu  case  of  tho  lubetariaH,  distal  compression  or  ligati 
if  practicable,  ligature  of  the  innominate,  direct  pressure  oi 
no,  or  thu  terrible  f  xpotlients  of  amputation  at  the  shoulder-j 
lnani|>ulation.  gal v» no- puncture.  injeiTtiim  o(  euugulants,  i>i 
introduction  of  iron  wirr.  Tin-  innominate  artery  has  now 
tied  for  thia  condition  three  tiinos  with  sucoesa. 


."^^^ 
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Carotid  akeukysm. — Aneurysm  of  the  carotid  at  the  root  of  the 
neck  has  been  alluded  to  above.  Aneurysm  of  the  common  trunk 
higher  in  the  neck  presents  the  ordinary  signs  of  aneurysm,  and  in 
this  situation  has  to  be  diagnosed  from — 1 ,  simple  dilatation  of  the 
artery  at  its  bifiu'cation  ;  2,  enlarged  glands ;  3,  abscess  or  tumour 
over  the  artery ;  4,  pulsating  goitre.  In  simple  dilatation  there  is 
no  bruit ;  in  enlarged  glands  and  tumours  there  is  also  no  bruit, 
and  the  pulsation  is  not  expansile,  and  ceases  when  they  are  lifted 
up  from  the  vessel ;  in  abscess,  in  addition  to  the  absence  of  the 
above  signs,  there  is  the  history  or  presence  of  inflammation ;  in 
pulsating  goitre  the  tumour  moves  up  and  down  with  the  larynx 
on  deglutition.  The  usual  treatment  consists  in  pressure  or  liga- 
ture of  the  artery  below  the  aneurysm,  or  if  there  is  not  room  in 
this  situation,  distal  ligature.  In  a  case  recently  under  my  care 
I  dissected  out  a  largo  carotid  aneurysm,  the  patient  making  an 
uninterrupted  recovery.  I  can  speak  most  favourably  of  this 
method  of  treatment. 

Aneurysm  of  the  external  and  internal  carotids  requires 
no  special  mention.  Pressure  or  ligature  of  the  common  carotid  is 
the  h-eatment  generally  indicated. 

Orbital  aneurysm. — Several  conditions  may  give  rise  to  the 
group  of  symptoms  to  which  the  name  "orbital  aneurysm"  has 
been  applied.  In  only  one  instance  has  the  existence  of  a  circum- 
scribed aneurysm  in  the  orbit  been  verified  by  an  autopsy.  In  the 
other  cases  that  have  proved  fatal  the  following  conditions  were 
found: — 1.  Thrombosis  of  the  cavernous  sinus.  2.  Communication 
between  the  carotid  artery  and  cavernous  sinus.  3.  Dilatation  of 
the  carotid  artery.  4.  Aneurysm  of  the  ophthalmic  artery  within 
the  cranium.  The  general  symptoms  are  : — Pulsation  over  the  whole 
or  part  of  the  orbit ;  protrusion  of  the  eyeball  with  loss  or  impair- 
ment of  sight ;  more  or  less  pain  ;  and  a  loud  bruit  which  can  also 
often  be  heard  by  the  patient  himself.  The  differential  diagnosis 
of  the  several  conditions  producing  these  symptoms  is  one  of  great 
difficulty  and  cannot  bo  entered  upon  here.  Treatment. — The 
symptoms  have  been  known  to  subside  spontaneously.  Where 
they  have  not  done  so  ligature  of  the  carotid  has  been  attended 
with  the  best  results.  Injection  of  perchloride  of  iron  has  been 
recommended,  but  I  should  hesitate  to  use  it  myself  for  fear 
of  venous  thrombosis  and  embolism.  Where  the  pulsation  has 
followed  a  punctured  wound  of  the  orbit  it  has  been  advised  to 
extirpate  the  globe  and  secure  the  bleeding  vessel  in  the  orbit.  In 
a  case  of  the  kind  under  the  care  of  my  colleague,  Mr.  Power, 
ligature  of  the  common  carotid  was  attended  with  perfect  success. 

Axillary  aneurysm  is  not  uncommon  as  the  result  of  sprains, 
or  of  attempts  to  reduce  long-standing  dislocations  of  the  shoulder. 
The  diagno9iSy  as  a  rule,  presents  no  difficulty  except  the  aneurysm 
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hu9  1)i>c<)me  djflueed.  when  it  may  bo  mistaken  fnr  abrit^wi!.  Trrat- 
mtnt, — 1.  When  the  aneurysm  in  spontaneous,  miiill.  and  woU 
drcuQiiwrihed,  preeaure  or  ligatiiro  o(  tho  thinl  part  of  Uu'  sub- 
clavian shoitld  ho  pmctiwd.  2.  When  muri'  or  low  diSuaed,  ntt 
wht^n  tlie  Tosiilt  of  un  injury  to  the  artery  in  tlii-  rediictioii  of  a 
ilislocation.  the  Biirur^-sm  should  be  cut  dotrn  upon,  the  clots 
tiinioil  out,  and  the  vessel  secured  above  and  Itelow.  If  this 
operation  in  dccitled  on.  un  incision  should  he  moilo  nver  the  sub- 
clavian artery  through  the  tikin  and  fascia,  nu  that  pnwauj'o  may  be 
iniule  on  it  moTD  directly,  and  the  circulation  thrnii)>h  the  aneurTsin 
during  the  subsequcDt  opemtion  Letter  controlled.  A  Kiiiall  in- 
cision is  then  made  over  the  uueurystn.  two  fingers  arc  introdncnl 
into  it,  anil  pla(^  on  the  bleodin);  spot  in  the  urtery.  which  mity 
be  known  by  the  hot  arterial  blood  i^uin^;  from  it.  An  assistant 
in  the  meantime  enlarges  the  wound,  turns  out  the  dots,  and  helps 
the  mirgeon  tn  tie  the  artery  above  and  I>elow  the  rupture  befoTP 
til*  tingcTB  are  removed.  This  method  is  Ictw  dangerous  thiiu  that 
practised  by  8ymo,  who  mode  a  free  incision  nv<<r  the  nneurysm, 
rapiiUy  turned  out  the  clots,  and  scixed  with  forceps  the  bleeding 
point  in  the  artery.  If  the  artery  on  the  proximal  side  of  tiie 
aneuryinn  con  lie  n'achc<l  it  should  )>e  tied  before  the  ti»«U08  forming 
the  sac  aru  inui»ed.  but  M>oin)^  that  it  is  a  ruptured  artery  that  is 
being  <lnalt  with,  this  woulil  selilon)  lie  practicable.  3.  Where  the 
antmrt'sm  is  of  great  tdite  and  iiivolvee  the  subclavian.  >Uc<.'wen'8 
method  may  be  cmjiloycd  or  the  tiret  part  of  the  subclavian  or  the 
innominate  may  bo  ligatured,  or  ipnn  wire  introduced,  galvanu- 
puncture  or  niunipulatinn  tried,  or  amputation  at  the  shoiUiler- 
joint  porfonned.  Spm«  does  not  permit  of  a  diwiueioii  of  th«  nuwsti 
in  which  one  or  other  of  these  methods  is  ihc  more  suitable.  All, 
hownrer.  with  the  oxceptiun  of  MaccwcnV  mothrid.  are  ilespcmte 
expedients. 

AXBiriiva])ii4  AT  TUB  BKXB  OP  THK  ELBOW  wcro  formerly  oom- 
uion  when  venesection  wa*  in  vogue,  and  were  then  generally 
arterio-venous  in  chnrnctt'r  (xco  p.  1011). 

OU'TEAL  AXEI'BVSM  is  the  tenn  appli>»l  to  aiieur^-sm  of  the 
glnt<vil  artery  itself,  the  sciatic,  or  the  pndjc  where  it  winds  over 
the  <ipin<'  of  till'  isc'liiuiii.  Anuurysnis  in  thin  situation  may  be  titn 
iTMult  of  a  wound  or  other  injury,  or  may  occur  spontaneously. 
They  arc  tm|uantly  iittendml  with  pain  and  interference  with  tho 
muvemcnta  of  the  hip-joint  The  pulsation  and  bruit  will  genarallj 
Mirve  to  iliKtiiiKuiHh  them,  but  then^  may  bo  no  pulsation,  as  whore 
tho  BueuryHui  hiis  l>nn>t.  or  blood  has  been  elTusod  into  the  tissutw 
HM  the  nvull  iif  n  woiunl  of  the  arti'i^- :  a  tiimoiU'  of  Iione.  more- 
over, may  "If"'  jiulsule.  I'nder  Huch  dreunintance*.  exiilomlion 
with  a  griKivnl  nenlle  will  lie  rinontwarj-.  rrmdiimf.— When  at 
tmaimttia  origin,  axx  inoiinun  should  1«  mndo  over  tho  tumour,  tlw 
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clots  turned  out,  and  the  bleeding  vessel  secured,  the  haemorrhage 
during  the  operation  being  controlled  by  pressure  on  the  common 
iliac  by  Davy's  lever  or  by  the  hand  in  the  rectum.  When  spon- 
taneous, the  internal  iliac  may  have  to  be  tied  if  the  aneiuysm 
encroaches  on  that  vessel  within  the  pelvis— a  point  which  may 
perhaps  be  determined  by  exploring  with  the  hand  in  the  rectum. 
Before,  however,  resorting  to  ligature  of  the  internal  iliac, 
Macewen*s  method  or  compression  of  the  abdominal  aorta  or 
common  iliac,  and  carefully  applied  direct  pressure  on  the  swell- 
ing should  be  tried.  Galvano-puncture  and  the  introduction  of 
coagulants  have  been  employed  successfully  in  this  aneurysm. 

Inguinal  aneurysms  are  those  which  involve  either  the  ter- 
mination of  the  external  iliac,  or  the  commencement  of  the  femoral. 
They  may  extend  either  upwards  along  the  course  of  the  iliac  into 
the  abdomen,  or  downwards  in  the  course  of  the  femoral  into  the 
thigh.  They  may  have  to  be  diagnosed  from  enlarged  inguinal 
glands  over  the  arterj',  tumours,  especially  ])ulsating  tumours  of 
the  pelvic  bones,  and  abscesses.  From  abscess  and  tumour  they 
may  be  distinguished  by  the  signs  already  several  times  alluded  to. 
Their  diagnosis  from  pulsating  tumours  of  bone  is  often  very 
difficult,  and  the  external  iliac  has  before  now  been  tied  by  the 
most  able  surgecms  under  the  impression  that  such  a  tumour  was 
an  aneurysm.  The  diagnostic  points  have  ah-eady  been  given  under 
Pulsatile  Tumoiira  of  Bone  and  Diagnosis  of  Aneurysm  (pp.  228,  272). 
Treatment. — 1.  When  the  aneurj'sm  is  of  moderate  dimensions,  and 
involves  only  a  small  portion  of  the  external  iliac,  this  vessel  should 
be  tied,  or  if  preferred,  an  attempt  may  first  be  made  to  compress  it. 
2.  Where  there  is  apparently  not  room  to  apply  a  ligature  to  the 
vessel,  rapid  compression  of  the  abdominal  aorta  may  be  employed, 
combined  in  some  cases  with  distal  pressure.  3.  Where  there  is 
not  room  for  the  tourniquet  on  the  aorta,  medical  means  must  be 
relied  on,  or  Macewen's  method  tried.  This  failing  the  common 
iliac  may  be  tied ;  or  the  desperate  experiment  made  of  tying  the 
aorta,  or  injecting  coagulants,  or  passing  iron  wire  into  the  sac. 
On  the  whole,  if  pressure  or  Macewen's  method  fail,  ligature  of 
the  common  iliac  by  the  intraperitoneal  method  or  the  excision 
of  the  aneurysm  perhaps  holds  out  the  best  chance  of  success. 

Femoral  aneurysm  requires  no  special  remark  other  than  that 
when  situated  in  Hunter's  canal,  the  femoral  should  be  compressed 
or  tied  in  Scarpa's  triangle.  When  situated  in  Scarpa's  triangle, 
the  external  iliac  may  be  treated  in  the  same  way.  In  either 
situation  Esmarch's  bandage  may  be  used  if  this  method  of  treat- 
ment commends  itself  to  the  surgeon's  judgment. 

P0PLITE.VL  aneurysm. — The  frequency  of  aneuiysm  in  this 
situation  is  attributed  to — 1,  the  bifurcation  of  the  popliteal  artery 
into  the  anterior  and  posterior  tibial  whereby  the  circulation  through 


it  may  bo  slightly  ubHtmctod,  or  an  embolus  be  readily  impacted ; 
2,  the  artery  being  unsupported  by  muitcles,  luid  in  contnct  with 
tliA  bone ;  3,  the  atniin  on  the  artery  in  the  movements  of  the  knee- 
joint  :  4,  the  compression  thnt  may  be  ejcortod  on  the  end  nf  the 
Brtery  by  the  strong  fibrouH  arch  ot  oriftin  ol  the  eolouB  muado.  A. 
popliteal  aneurysm  in  not  usually  difficult  to  diagnose,  but  should 
it  become  diffused,  suppurate,  or  Ifreak  into  the  knee-joint,  it  may 
be  mistaken  for  a  malignant  tumour  of  the  bones,  an  absceaa,  or  an 
affection  of  the  joint  The  history  of  the  case,  the  considerntion 
of  the  diagnostic  signs  of  anourysm  already  given,  and  the  intro- 
duction of  on  exploring  needle  into  the  knee  when  blood  h>is  been. 
effused  into  the  joint,  wiU  usuully  clear  up  any  doubt  as  to  tho 
nature  ol  the  affection.  A  popliti^iil  aneurysm  is  often  bilateral. 
Trralmml. — ^Littlu  need  be  added  here  to  what  has  already  been 
said  on  the  general  treatment  of  aneurysm,  as  such  especially 
applies  to  onutiryem  in  this  situation.  Flexion,  combined  with 
appropriate  medical  treatment,  is  often  successful ;  and  digital  and 
instruwontol  compreaaion  are  espociallj-  applicable  to  this  aneurysm, 
or  an  Ksmarch's  bandage  may  be  used  if  preferred.  Those  methods 
failing  or  not  being  considered  advisable,  the  popliteal  ui  the  upper 
part  of  its  ounto  or  the  femoral  artery  in  Scarpa's  triangle  should 
be  tied.  Tlie  operation  of  tying  should  be  done  at  once  under  tlw 
following  circumstances: — I.  When  the  aneurysm  is  rapi<Uy  in- 
creasing in  sine,  leaking,  or  threatening  to  burst,  2.  Whon  tbn 
aneurysm  is  inllaniod  but  has  nut  suppurated.  3.  Under  mme 
eircumstoncus  whon  it  has  burst  into  the  knee~joint.  i.  When  the 
limb  is  a-dematous,  showing  that  the  vein  is  being  seriously  com- 
prewod.  S.  When  the  patient  is  of  an  irritable  disposition,  addicted 
to  olouhol.  and  impatient  of  control.  Amputation,  on  the  other 
hand,  is.  ss  n  rule,  called  for:^l.  It  the  aneurysm  has  burst. 
2.  If  gangrene  has  set  in,  a.  If  supjiuration  attended  with 
profuse  lui-niorrhage  has  occurrod ;  and  -1.  If  the  knee-joint  is 
disorganixed. 

LIUATUftS  OF  ARTEBIES. 

The  ligature  >'/  arterta  tfyiulres  a  knowledge  of  tlieir  relational 
anatomy  and  of  the  position  and  appcaranuc  ot  the  various  struc- 
tnrua  which  servo  as  guides  to  them.  Such  a  knowledge  can  only 
bs  gained  in  the  dissecting-room,  and  by  the  frequent  practice  of 
opittations  on  the  dead  body.  Uere  only  the  chief  rules  that  should 
guide  us  in  applying  a  ligature,  and  a  ibari  account  ot  the  methods 
o(  tymg  the  more  imjiurtdnt  arteries,  can  bo  given, 

Unimil  rulrt  /'■«■  lufttun  :^-\.  The  incision  should  generally  be 
mado  parnllet  to  the  course  of  tlie  artery,  and  the  skin  divided 
(■yeulj-  to  promote  union  by  first  intention,  'i.  Kuoli  sucoeesive  cut 
tbroagb  the  tiniJeripng  tisBues  should  be  modo  tbo  some  length  as 
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that  through  the  8kin,  and  bruising  of  the  parts  avoided  as  much 

as  possible.     3.  The  sheaths  of  muscles  and  tendons  should  not,  if 

possible,  bo  opened.     4.   The  sheath  of  the  vessel  having  been 

exposed  and  the  artery  felt  pulsating  with  the  index  finger,  the 

sheath  should  be  pinched  up  with  forceps  and  opened  by  cutting 

with  the  blade  of  the  knife  on  the  flat.     5.  The  sheath  being 

opened,  it  must  be  separated  froui  the  artery  in  the  whole  of  its 

circumference,  either  by  careful  dissection  with  the  knife  turned 

with  its  edge  from  the  artery,  or  by  the  director  insinuated  by  a 

gentle  to  and  fro  movement  between  the  sheath  and  the  artery.     If 

this  part  of  the  operation  is  not  done  very  delicately,  too  much 

of  the  sheath  in  the  long  axis  of  the  ai*tery  will  be  sopaitited,  and 

there  will  bo  danger  of  secondary  hiomorrhage  from  cutting  off 

of  the  blood  supply  which  the  vessel  receives  from  its  sheath. 

6.    Having  separated  the  sheath,  one  side  of  it  should  be  seized 

with  the  forceps  and  the  needle  passed,  unthreaded,  between  it  and 

the  artery,  and  the  point,  by  a  gentle  to  and  fro  movement,  carried 

round  the  vessel  without  injuring  or  including  any  of  the  contiguous 

structures.     It  should,  save  in  exceptional  cases  which  will  be 

mentioned,  be  passed  irom  the  side  on  which  the  vein  lies.    7.  When 

the  point  of  the  needle  projects  on  the  opposite  side,  it  should  be 

cleared  from  any  loose  cellular  tissue  of  the  sheath  it  may  have 

carried  before  it  by  scratching  with  the  finger-nail,  or  cutting  on 

the  needle  with  the  edge  of  the  scalpel  directed  from  the  artery. 

8.  The  aitery  should  Ih)  gently  pressed  between  th(5  curve  of  the 

needle  and  the  finger  to  ascertain  that  no  other  structure  is  included, 

and  that  pressure  (controls  the  pulsjition  in  the  aneurysm.     9.  The 

needle  should  now  be  threaded  with  the  ligature  which  is  carried 

round  the  artery  as  the  needle  is  withdrawn ;  the  ligature  should 

then  be  tied  in  a  reef  knot  and  its  ends  cut  off  short.     10.  Should 

much  of  the  sheath  have  been  unavoidably  sei)arated  from  the 

artery,  two  ligatures  had  better  be  passeil,  and  the  artery  divided 

between  them.     I  question  if  this  will  not  always  l)e  found  the 

safer  method:  it  is  now  the  one  always  us<'d  by  myself  and  by 

several  of  my  colleagues  at  St.  Bartholomew's.     11.  Some  form 

of   aseptic   ligatiu-e  should  be  used,  as  silk,  chromicized  aitgut, 

ox-aorta,  or  kangaroo-tail  tendon,  but  the  best  inati^rial  can  hardly 

be  said  to  have  been  d(itermined.     I  have  always  used  kangaroo - 

tail  tendon  myself,  and  have  found  it  answer  admirably.     12.  Tlie 

wound  should  be  accurat(;ly  united,  diuined  if  deep,  and  di*cssed 

antiseptically. 

LIGATURE   OF  SPECIAL  AUTEUIE.S. 

The  innominate  artery  has  now  been  titnl  twenty-nine  times, 
and  five  times  successfully.  Its  ligation  may  be  rei^uired  for — • 
1,  subclavian,  and  2,  carotid  aneurysms,  at  the  root  of  the  nock. 


It  hue  iilni)  hvvii  tied  tor,  S.  hii>morThaKa  from  tbo  eiiln-lavii 
nxillniy  artory.  In  exposing  the  \e«eel  the  Mtfmo-Tuiistiiid.  eb-mo- 
hyuiil  and  ati>ruo-th;roiil  have  to  bo  diviileil,  nr  the  stomal  oiid  of 
the  (Juviclo  Diid  port  of  thr<  iriAnulirium  Kl«nii  Duy  with  iiilvant«Ktt 
be  removed.  In  a  recent  (use  Burroll,  by  drawing  on  the  oaitttid, 
brought  the  inui)minat«  better  within  reach  below  the  subclHvikn 
BDtiuryaiu.  Care  must  hi-  taken  not  to  injure  the  internal  jugular 
and  innominate  vein,  the  vugue  and  phrenic  nutves  and  the  pleura. 
The  cwmsiox  carhtid  ahtebv  may  require  tying  for — 1.  Wotiad 
of  the  artary ;  2,  a  punctured  wound  near  the  angrls  of  the  jaw  or 
tonsil ;  3.  aneuryBm  of  the  upj>er  [lai'l  of  thfi  artery  or  of  one  of 
its  brunches ;  4,  orbital,  iotracranial  and  cirxoid  uneiuysm ;  and 
3,  aueurymt  at  the  root  of  the  u«ck  (distal  ligHturo).  The  art«ty 
may  be  tied  uther  above  or  below  the  omo-byoid.  When  practicable 
it  should  be  tied  alwve,  as  it  in  here  more euperficial, and  tberiakot 
suppuration  extending  beneath  the  deep  fascia  into  the  chest  in 
avoided.  T/ir  hii/h  i^ieralioH,  or  ti'jatiirt  iilmiv  the  mim-hffvid, 
Uake  an  inciiiioa  three  iuohes  in  lengtji  with  ita  centra  oitpuaito  tits 
vrii-uid  cartilagi.\  ulong  the  anterior  edge  of  the  stcrno-inaalatd 
muM-b,  t.r.,  in  a  line  drawn  from  the  Mt*>nio-ulaviuular  artioulatiou 
to  R  point  midway  between  the  angle  of  tlie  jaw  and  the  mastoid 
precvw  (Fig.  'liH,  i).  Dividi'  the  Hkiii.  eujK-rficinI  tiuw-ia,  platyama 
and  da<-\i  faxcia.  Draw  the  untorior  edge  ui  tht-  Mtt-'nio-maatoid 
gvtitly  iiutwurdn,  and  thi-  uricry  will  bu  felt  pitlMuting  in  the  angta 
foniKNl  liy  the  omn-hyuiil  with  the  i>terno-iniuituid.  0]H>n  the  aheatfa 
uii  ita  inner  aide,  and  )nie<s  tlti-  luunirysin  ni-ndli?  ftiau  without  inwaida 
to  avoid  injurinR  the  vein  which  i^lightly  ovi^lajw  tim  artery  un  ila 
outer  iddi'.  and  inip  itH  point  dom  to  the  viotiwl  lest  the  pneutno- 
ga«tric  nen-c  be  incliulMl  in  tht-  ligaturf.  ITw  Bmiill  deftcondena 
Mirviria  nirrvi'  runa  snpintirial  to  the  Hheath.  and  it  eecn,  nhould  b» 
avoided.  The  nugfrior  thyroid,  liiigmil  and  faiual  vcintt  unwa  the 
al1«ry  tn  open  into  the  inl«mal  jugular  vein.  Should  they  impede 
thn  ojieration.  diviiLe  tlit'iu.  hiiving  first  upplint  twi)  ligatuiva.  The 
Ivw  ujrrattiru,  ur  b<pttiH-r  abvpr  Uir  imiii-hyiii'i.  Mako  an  illdsoR 
in  thvi  nauip  line  na  tof  the  high  u)ii'nition  Ixit  lowiir  in  the  nuck. 
I>ruw  thi'  etrnio-tuo^iid  uutwanhi  and  the  eU^nio-hyuid  and  tfaynnd 
inwardn  unci  the  artt<r>'  will  lie  folt  lusting  in  the  angle  tomiHl  by 
th.'  oiiio-byoid  with  the  st.-nio-lhyroid.  I'aiw  th«  iiH-dle  dh  betoro 
triuii  without  iiiwanU.  taking  (i>]ii<c.iHl  earo  not  to  injun<  Iho  vein 
which  on  the  left  sidf  sligUlly  overlajw  tlu'  artery.  Tb«  hi'nd  ehoiild 
bu  kept  fixed  ikftrr  ligntiuit  by  mud  buga  or  some  fonn  uf  MpUnL 
The  i-hirf  iltiiigm  utter  ligature  arc— I.  l!crebral  niischicf  from 
pnrtial  i-utting  off  of  the  blood  xuiijily  Uy  tlio  bnun :  2.  a  low  fonn 
of  pneuniouiu  troui  iiiturfurcncc  with  the  blood  supply  of  the  trmpira- 
tory  c*^ilrv ;  a,  -upiiunktion  deact'iiding  into  thi-  mndiaatinuin ;  and 
i,  map/mrtiUou  of  the  oac  when  ti'xl  for  nnouryain.    Hie  cvlhtenU 
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eiVeii'ufron(Pig.  104)  is  carrioit  on  by  the  imuHtAniriHiH  vf—l,  Thu 
vertebral  vith  the  oppuMtu  vertc'bnit.  'i.  Thi-  infcriur  witli  thu 
HUperior  thyroid.  3.  Tho  iritomul  curutiil  with  thu  iiiiiHjiiiito  iiitLTiiul 
coruttd  through  the  circle  wi  Willis.    4.  Thu  dt.-op  wrvicul,  lUKx'iidiiif; 


Pw.  104.  —  DiagrntD  to  ghow  Ihe  collateral  ei re iiUl ion  HflorliKature  uf  comiiinii 
nrotii],  subclBrian  anJ  axillary  artorii».  k.  Ccmiiiiuii  r.-Hn<tiil ;  ».  Internal 
e*ro(i(l;  c.  Kitrmil  carotiU ;  u.  Vertcbnlj  i.  (-ircluof  WilliK;  r.  \im-\- 
Ur;  o.  tjabelaiian ;  u.  Thyruid  iiiu;  i.  iDfLTJor  tiiyruid ;  J.  Suiwriur 
thyroid  1  k.  Occijiital ;  L.  I'miicc'Ih  ccriicin:  X.  l)cv|>  urvicul ;  ic.  Trani- 
venalia  colli;  o.  Siipra'iicai<iil«r ;  p.  Pi»t«r!or  Hcuiminr;  n.  DurKalia 
twapuln;  %.  Infm-vcai'ular ;  s.  Sul»at|iuiar;  T.  Lon^' tliuriicii: ;  i-.  Klioit 
thoracic;  r.  8a[>erior  iiil«rcoiitnl ;  x.  lutornal  mamiDar;  ;  i.  atiU  i.  Aortic 
iateicoitalB. 


ccrviail,  and  HUjHirfipiiil  wn'icul,  with  thi'  jirinwiw  ci'i'vifiH  of  tlio 
occipital.  5.  BmnrhcH  nf  tho  cxti'i-iiiil  oinrtiil  with  Uii'  I'lirn'- 
DpoTiding  bnincluiH  ot  the  uppowite  wide  Ficnjiw  the  iiiiddli-  line  oE  the 

The  external  asd  internal  carotid  ahteiues  may  lo  tinl 
hj  an  inci^on  einiilur  tu  thut  fur  the  coiiiiuuii  t-ui'utid,  but  Iiiglier 
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iti  th<-  ii<K*k.  A  jMtiiit  to  reinpHilwr  ie  that  thri  inUtrniil  i.'iiri>li[l  is  in 
pucritioii  nt  firtft  Qxtemttl  to  th<>  (.■xteriiu)  uamtiil  uiid  of  lurf^T  oueo. 

Tub  LixaiTAL  arteuy  iniiy  iixiuiiv  ligntim  for  hft'iiioirhnge  ia 
uuiiMir  ut  tho  t*)ii)pi(<,  itTid  110  u  proliiiiiliiiry  to  exuitdun  of  tho  tnngu*. 
Hiiko  nil  iiicisiuii  along  tliii  ^tvut«r  coitiu  of  tlio  hytiiil  buiie  (Fig. 
l!M,  g);  divido  th<>  skin.  HU|ii>rticuU  fuM.iu  and  {ilatyeuiu;  hnok  Up 
th»  Hiibnuixillui'v  glimd.  iktid  ii  fow  touches  ut  thu  direotur  wiU 
I1XIMIIH)  thu  lriiitig:le  buuiidnl  beluw  by  the  unterinr  und  ]>oeit«irior 
belly  of  tlie  dipiBtiifUH  niiil  (ilxivo  by  tlio  lij-poglosmii  noire, 
i^rntch  i;mitioiiHly  thruugb  Ok  iiiiiwiiLir  flhtt's  at  the  hyo-gloaras 
which  fumm  thu  lluor  ot  this  triiuiglc.  tukiiig  iiire  nut  to  iiijura  tba 
liiiguul  vciii  whif.h  IK  suiHTtii-iul  to  thu  niUHcIn ;  the  liiiguid  artet^ 
will  hi'  WMMi  or  ft'lt  lyiiig  upoii  tho  iiiiJiLo  (.-onHtrictor  of  the  phurytuc. 
The  ¥w«el,  howBVor,  i»  oftmi  (ibiioniinl,  iiiid  uoitHotiuently  may  not 
bo  found  in  thu  UBUttl  lutuiitioii. 

Thk  facial  aKTKKY  in  ronilily  tied  nt  the  iiiit«riur  vd^  of  tiut 
uiiii«(<t'4',  when'  it  can  hv  felt  Imiting.  It  lieH  unt^Mior  to  tt«  voin. 
It  hnK  (mqueiitly  to  bo  tied  in  it»  course  through  thu  nuck  in  tht) 
reuiovikl  of  ghknils  from  that  region. 

TiiK  BUFERioit  TUTKOID  AKTEKY  cun  soldoui  roquiTD  tying  oxoept 
for  wounds  ot  thu  neek,  an  '"cut  throut,"  wid  uh  n  prelinunaty  to 
ruiiiovnl  of  the  thjToid  body. 

Tim  TKMPoaAL  AHTKKY  may  roquiro  ligature  for  eireoid  anonryam 
or  u  wound  of  tho  vcs«id.  It  am  be  readily  6ccurod  at  the  spot 
whop'  it  if  felt  befttiiig  an  it  citinHeH  tht^  aygoina  just  in  front  of  the 
oxtvniid  auditory  meutuH  (Hg.  -fl4.  h). 

Tub  aUBCLAVlAK  AUTEav  may  b>.i  tii'd  in  the  third  part  of  itt 
rourte  for— 1,  axillary  unourj'tmi ;  2.  uneurj-ma  at  tho  root  of  tho 
neck  [distal  Uguturo);  3.  ru]>ture<l  axilluT>'  arierj-;  -I,  smiondary 
hivmorrhagu  utter  ninputntion  at  the  shouldor-jdint ;  and  i,  »h  a 
pivliniunrj-  to  the  latter  ojieriitioa.  The  head  having  buen  drawn 
well  Ivu'k.  tho  fiuv  tuniixl  te  the  opptiaite  tdde  and  the  Hboalder 
doptTHHul,  draw  down  the  »kiii  over  the  clavicle,  make  on  iniatoon 
along  tho  middle  third  of  llmt  bone  throngh  the  iut(<gumeut(i  and 
platyxnin,  wi  ai>  to  avoid  injuring  t}iu  external  jugular  vein,  and  lot 
the  tianucit  Hlip  Up  aguiii  (Fig.  2!N,  f).  N'ext  cUvide  the  dtvp  fitMda 
on  a  director,  and  tl»e  pusti'rior  edge  of  the  stttmo-niastoid  will  b« 
expiiacd.  Hold  uxidii  or  divide  if  nucewury  the  extemul  j'ugulnr 
or  anv  other  vein  tliat  Uiay  bo  in  the  wuy,  but  do  not  injure  the 
nupm-ncupular  artery,  *a  thie  is  one  ot  the  chief  vedsels  by  which 
tlie  i-ollalin»l  cinulntion  will  Hul<Mi|uently  be  carried  on.  tik«rch 
with  the  linger  niid  dii-ector  for  the  wnleno  tubercle  in  the  triuigki 
bounded  by  the  iimo-hyoid  above,  tho  elavicle  below,  and  tlw 
•K.-a|i'Tiu>  an'tirua  on  the  inner  aide ;  tho  artery  will  lii>  felt  pulanting 
tmhind  tha  tulxrele.  It  has  tbi>  vein  in  trunt  of  it,  but  on  a  luwvr 
/dmir.  tad  the  lAiiclual  jilexw  obovc  it.     I'lix'.   the  ncfnlle   from 
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above  downwardn.  Tho  ai'ten*,  if  nocosnary,  may  l)o  tiod  in  the 
second  part  of  its  course  hy  extendinpj  the  incision  inwanls  and 
partially  dividing  the  Kcalenns  anticus.  Liji^aturo  of  the  Jirttt  jmrt 
has  been  so  uniformly  fatal  hitherto  that  it  will  not  be  (leseribed. 
Tho  prifuipai  accidents  that  may  occur  during  ligature  of  the  sul)- 
clavian  in  the  thinl  i)art  of  its  coui-se  an*— 1,  injury  of  th(»  c»xt<'rnal 
jugular  vein  or  other  veins,  and  profuse  venous  ha»morrliag<^ ; 
2,  woiuid  of  the  sac  of  the  aneurysm  ;  3,  puncture  of  the  ])l(^ura  ; 
4,  inclusion  of  a  coi*d  of  the  bnichiul  plexus;  ,'>,  injury  of  the 
phrenic  nerve.  The  chief  ilamjers  a/fer  h'iftitnre  are  })leurisy, 
secondary  hirmorrhage,  and  suppuration  of  tlie  sac.  The  coUatertd 
circulation  (Fig.  1()4)  aft<T  ligatui*e  of  the  third  jiortion  is  carried 
on  by — 1,  the  Kupra-sca])ular  and  post<^»rior  scajiular  arteries  anasto- 
mosing with  the  infni-scapular,  subsaqmlar,  and  dorsalis  scapulte 
arteries ;  2,  the  internal  mammary,  suiw^rior  intercostal  and  aortic 
intercostal  arteries  anastomosing  with  the  long  and  shm-t  thoi*acic 
arteries. 

The  axillary  artery  can  seldom  require  ligature  excei)t  for 
wound  or  ruptui-e  (p.  1S9).  In  its  continuity  it  may  l)e  tied  in  th(» 
first,  second,  and  third  j)art  of  its  course.  In  tJie  third  part  it  can 
bo  readily  secured  by  making  an  incision,  with  the  arm  raised, 
through  the  skin  and  fascia  along  the  inn<T  bonier  of  the  (roraco- 
brachialis  and  biceps  (Fig.  10(»,  b).  In  thr  first  and  senmd  jHtrtn  of 
its  coui'se  it  li(»s  1r»1ow  tho  jKictoral  muscles,  and  to  (»xpose  it  so 
deep  a  dissec^tion  is  re([uin'd,  that  ligature  of  the  subclavian  is 
preferable.  The  coUatend  drndation  (Figs.  KM  and  1().>)  after  liga- 
ture of  the  fii-st  i)ortion  of  th(»  axillary  is  carried  on  by  tin'  same 
vessels  as  after  ligatiu'e  of  the  third  part  of  the  sulx'lavian.  After 
ligature  of  tho  thiid  part  of  the  axillary  it  is  carried  on  chiefly  by 
the  anastomosis  of  small  bnmches  of  the  sul)scai)ular  and  circumflex 
above  with  similar  Inanches  of  th(»  sujierior  pi-ofunda  Ik»1ow. 

The  brachial  artery  may  require  ligature  for  -1,  wound  of 
the  artery ;  2,  aneurysm  at  the  l>end  of  the  ellM»w ;  3,  wound  of 
the  palmar  arch.  It  may  Ix'  tied  in  any  part  of  its  course.  Make 
an  incision  (Fig.  KXJ,  c),  along  the  inner  edge  of  the  biceps  in  a 
line  diiiwn  from  the  anterior  fold  of  the  axilla  to  the  middle  of  the 
bend  of  the  ell)ow  through  the  integuments  and  d(H^p  fascia,  avoid- 
ing the  basilic  vein  which  lies  over  tho  ccmi-se  of  the  artery  but 
superficial  to  tho  fascia.  The  median  nerve  crosses  the  artcay  along 
the  middle  of  its  course  from  without  inwards.  At  the  l>end  of  the, 
elbow  make  the  incision  obliquely  from  within  outwards  (Fig. 
106,  d)  and  divide  the  semilunar  fascia  of  the  biceps :  the  artery 
will  be  found  between  the  tendon  of  the  biceps  on  the  outer  side 
and  the  median  nerve  on  the  inner  side.  The  colhitmd  nrrnhtion 
(Fig.  105)  when  the  artcTy  is  tied  abov(»  the  su^K'nor  profunda  is 
the  same  as  that  after  ligature  of  the  third  part  of  the  axillary. 
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will  be  expcwed.  The  radial  nerve  in  thin  aituntion  ie  some  distance 
to  the  outer  oide  of  the  urterj*.  Lignlurr  nf  ihi-  lUanr  in  the  ujijtfr 
third  is  mora  difficult  bs  it  licH  bpitrnth  the  eii])eTt)c.-iiil  flexor  iniux^lttB. 
Make  nn  iiicixion  (Fig.  lUU,  f]  four  iiirhoe  long  in  ii  lino  diiiwn 
from  the  front  of  the  Jiiterniil  [4>n<lyU'  to  the  mdial  Hidt>  of  the 
piriform  bone,  f^k  the  iiitenal  between  the  flexor  curjii  ulimris 
aud  the  flexer  Hubliuiix  digitunim.  Si>panite  these  muscles,  and 
the  ulnar  nerve  will  lie  hood.  "Work  eujicrlicial  to  the  nene,  and 
the  artery  will  be  found  lietwoen  the 
flexor  Bublimix  and  flexor  profundus 
digitomin.  For  nilUitmd  rirrulatiuii 
after  ligature  of  the  iiulial  and  ulnar 
arteries,  noe  Fig.  1110. 

The  extbhkal  iliai"  ahtery  niity 
reqiiire  ligature  for— 1,  Aneur^-Hui  in 
the  groin  ;  2,  aevondary  lui>iiiorrhii(^' 
from  the  femoral  ;  :<.  a  wound  of  the 
veseel  itself-  A  line  drawn  firan  half 
an  inch  below  and  a  little  t^)  the  left 
of  the  umbilicus  to  the  middle  of 
Foa)»rt'H  ligament  indiciitCHitscoutWi. 
Make  n  cui't'ed  ineiHion  bL^nning  a 
little  external  to  the  wntre  of 
Poupart'n  ligament  upwiiiilM  and  out- 
wardM  for  about  three  inches  tr>wurdH 
the  anterior  tiu)H.'rinr  it|iiiie  of  the 
ilium  (Fig.  'MS,  c).  IHvide  the  tikin, 
superficial  and  deep  fiisciu,  and  the 
aponeurosis  of  the  external  oblique; 
cut  more  carefully  through  the  in- 
ternal     obli<[uo      and      tranHvorsalis 

muscles,  and  the  fascia  traiisveriMiliH    p^  jf|g  _Liiiej  of  iriciaiDn  (or 
will   be  exposed.     Divide   this  on   a        li'^tura   of    artetie*   of    Ihe 
director,  taking  care  not  to  injure  the        upper  eitremiif, 
peritoneum.    S<>parato  the  iMtriteneuni 

genliy  from  the  jxioas  muBcle,  and  let  an  assietant  ])reBa  it  carefully 
upwordH  and  inwaiils.  Thi*  iirtory  will  now  be  felt  beating  at  the 
inner  itart  of  the  wouiiil  along  the  inner  iKinlcr  of  t)ie  jisoas. 
I*aiii4  the  aneuiysm  needle  from  within  eutwaitls  to  avoid  injuring 
the  vein  which  lieii  to  the  inner  idde  of  the  artery.  The  mialt 
crural  branch  ot  the  genito-crural  nerve  lies  on  the  artery,  and 
the  circumflex  iliac  vein  and  vus  deferens  eiosa  it  just  before  it 
passes  under  I'ouiHirt's  lifiiiment.  The  iln't/  itfriih-iiln  that  may 
occur  during  ligature  aw: — 1.  Injury  iif  the  iieritoncuni ;  2,  wound 
of  the  vein;  3,  wound  of  the  K]>c>nniitic  cord;  '1,  wound  of  the 
eiHgastric  aiterj-;    mid  3,  puncture  of   the   circninflejc   iliuc  vein. 
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the-ftrterj  itself;  2,  popliteal  aneuryitin:  It,  hiPinorrhn)^  ttom  a 
wound  of  one  of  the  tibialx.  Tho  li^^ture  may  ho  applied  cither 
in  Scarpa's  trianfrlo  or  in  IIunttT'it  ainal.  In  Hrnrjxi'a  Iriiinijlr 
the  artery  ia  usmLU3-  tied  at  the  apex  where  the  aartoriiiii  touches 
the  adductor  lon^^ua.  It  thoui;ht  nucoasai-y,  the  lino  <>f  the  sortorius 
may  l>e  marked  im  the  ekin  with  lunar  cimntic  by  putting  the  inuBcle 
in  action  hoforo  the  ;intient  in  anicitthptized. 
Slightly  flex  the  1e^.  and  pluco  the  thigh  on 
ita  outer  vide  in  a  position  of  alight  abduc- 
tion and  flexion.  A  lino  drawn  from  a 
point  midway  between  the  symphysis  pubiK 
and  the  antoiior  siipoiior  iliac  spine  to  the 
adductor  tubercle  in  this  position  iudicatos 
the  course  of  the  artery  (Kig.  UW,  a).  Make 
an  incinon  about  three  iDche.s  lon^  in  this 
line,  beginning  about  four  inches  below 
I'oupait's  ligament;  cut  thmugh  the  akin 
and  superficial  fuacia.  and  ilivide  the  deep 
fascia  on  a  director.  I  iraw  the  sartorius 
gently  oHtirnnl*,  and  the  sheath  iif  the  vesfol 
will  he  oxposod.  Opon  thin  in  the  usual 
way,  avoiding  the  small  hranch  of  the  inti'nial 
cDtaneoue  nerce  whii.'h  erossoH  the  arfeiy  at 
this  spot.  I'nBs  tiie  uiicurywu  neoillii  from 
within  outwards  to  avoid  injuring'  tho  vein 
which  lies  to  the  inner  fide  oF,  ami  a  littli! 
posterior  to,  the  artery.  In  lliiuler'K  1111,11/ 
the  same  1JU(!  aa  the  alxive  indicates  the 
course  of  the  vchwI  (Fig.  \m.  h).  I'lacf  the 
limb  as  boforo.  and  uinke  an  incision  threo 
or  four  inches  long  in  the  lino  iif  the  artery 
in  the  middle  third  of  the  thigh.  Liiviile 
the  supei'Hcial  and  difj)  fu^icia,  and  the 
sartoriuH  will  be  exjKiHcd.  It  may  bo  known 
by  ita  flhresrunningdownwarde  and  inwards. 
Draw  the  muscle  to  the  iuntr  side,  ami  the  citreinit,». 
aponeurotic    covering    of    Hunter's    (anal 

(known  by  its  stmng  traiiHVi.'r«i  fibres)  will  lie  seen.  I)ividr'  it  on 
a  director,  and  the  artery  will  Ih^  found  lying  Ixitweeu  the  viistus 
inteniUH  on  the  out4'r  aide  and  the  adiluctor  luiigUM  aiiil  uiugnuH 
on  the  iuiicr  aide.  The  vein  is  behind  and  n  little  external  to  the 
ftrter>-.  The  long  saphenous  neiTc  crossen  the  ni-tei-j-  fixun  the 
outer  to  the  iiiiiei'  side.  Pass  the  aneurj'Hni  needle  from  withont 
iriwarda,  keepiiig  the  jMwnt  well  iiiiplli'tl  to  the  veswl,  an  the  vein 
in  thia  aituiition  im  usually  ver^-  lulheiiMit  Ut  the  arti;rj-.  Tlie  rA.V;/' 
(AiM^rit  after  Hgatui'''  ai'e-l,  gangrene  :  2,  Hecondaryhii'inorrlinge; 
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3,  pliM>itu  Mill  pyiraiis  from  pncking  tli«  T»in  [w4- 1>.  SMI ).  Tbm 
nJliUmil  rirtidaiiim  (Fije,  1(17)  i«  cwn«d  "It  hy  llip  nnuBUmiMic  of 
(a)  tli«  perfornting  liraiwJieH  of  the  profunda  with  th»  articnlM 
Imuicbes  of  the  popKt^al ;  (b)  th«  dMceiulin);  bnntrb  of  tfap  nxtanutl 
circumilrx  with  the  extC'niul  articular  Imuiches  of  thf<  pnpUtMil  and 
tilrial  renuTcnt ;  atid  (o)  tlm  artery  ut  the  fjtMt  ai'iutic  ttvtyt  witli 
Ihn  iiil4>mal  ^utimlar  bntnchm  of  Xhv  pnplitoU. 

Tiis  FOFUTBAL  ABTEBT  may  b«  li^turvd  in  ilii  npper  [lait  lor 
poplitcul  aneunani.  Iloeo  the  limb  on  its  outrr  sid^  nfid  maki:  an 
inc-JHiiin  about  lour  inc)i«e  long  at  the  upper  part  of  thn  popliUsl 
■pum  over  the  cnnrm  of  tb?  artarf.  I>iTide  the  Awip  faacM  and 
t>«l  for  the  puLutioii  of  (he  veew-l  at  the  inner  niarKio  of  tbc  MBti- 
ini^mlimiiosUA.  Hook  the  nerve  outwiirde  or  inwards,  and  Opaa 
the  Bheath  well  Xa  iia  inner  nde  iu  avoid  the  van. 

TirB  POSTKBIOB  TIBIAL  ARTERY.— /n  th'  b;./-t  (Airv/.  Flaw  the 
limb  on  itH  outer  xide,  aoil  make  an  indsiun  tour  incboe  long 
pantile],  and  half  nn  inch  poetatior,  to  the  inner  border  of  tha 
til>ia  (Kig.  IOk,  e).  Hivide  only  the  akin  and  superticial  bimAa  m 
thf  finit  indsiim  to  avoid  injuring  the  long  saphenous  tein.  Then 
divide  the  deep  fiiM-ui  mid  dmw  the  gastn)cnemius.  if  «««n,  hacl:- 
wnnU ;  rut  throuffh  the  tibial  nri^n  of  the  soleus,  and  th«  inter- 
muntUnr  fawin  will  Iw  exposed.  Divide  thie  on  a  director,  and 
lb"  littery  will  be  found  lyiiip  on  the  tibialin  jMNiticus  with  (he 
IHKtrior  tibiiil  nerve  to  iti-  outi-r  side.  I.ipilure  o(  tliP  pusterior 
tibial  in  ila  upper  third  ciiii  liurdly  be  n:«iiiin?d,  exc^t  foi  n  wound 
which  «hou]d  th'-n  be  enliirged  loTijntudinnlly  until  mHicient  room 
iaobloinnl.  Al  IhniMr.-  Moke  u  I'lirvcd  incision  Over  thii  ari«y 
a  firigpr's  bruulth  behind  and  lielow  the  internal  malleolus.  PivH* 
tlw  Ba[irrflcqa1  and  de<>p  fascia  and  the  inlemal  annular  ligament, 
and  Ih«  nrtory  will  bo  ^^ulld  bi'twi-i-n  the  tendons  of  the  fleXOT 
longua  diKitoruni  iinil  fli-xor  tongu«  hullut'iii  with  the  nrrve  to  ita 
iJUtor  side.      For  nJl.it^il  rirriilntiint.  w".'  Fig.  1«". 

The  AXTKKiuu  tisial  aetbky.— A  lino  dmwn  from  the  inn«r 
aidi'  of  the  head  of  the  fibuhi  to  midwaj-  Iwtween  the  two  maUwdi 
inditvten  the  eounie  of  the  veaaol.  /»  (A'  i'/ij.t  litinl  make  Mt 
ineisinn  nbcnit  five  inehea  long  in  the  lino  of  the  artery  (Fig.  108.  c) 
thniugh  the  likiu  iind  suiiorfioial  fasoin,  and  look  for  the  iniH'mioat 
white  line,  which  indicntoi  thr'  »-llulnr  iulirviil  between  tJie  tibialis 
anticuE  imd  thf  i-xten»»r  longus  digilomin.  I  >ividi'  the  deep  fusda 
over  (hu*  lino  on  a  ilire<-(or ;  hold  the  museles  iipnrt  by  retnrtnn, 
and  tho  laUry  will  he  found  on  the  iiileroHxeuH  ineuilirane  with  the 
nerve  to  ita  otiler  side.  Jn  Ihr  miiltllr  Ihinl  tho  aili^ry  lira  betwMn 
the  tilnalis  ontirua  and  exli-naur  jiroprius  lialludn.  and  the  norvn 
lies  on  the  artery.  In  tlir  '••■tv-r  tliinl  tbo  artery  lira  brrtwi-en  tho 
e>t«nenr  pnipriu*  hnlluri*  and  the  exlensur  lungus  ili[fil»rinn  with 
th>  ner\u  on  it*  mitrr  •iile.     An  incixion  in  Hie  line  .if  thf  artery 
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(Fig.  108,  d)  and  the  separation  of  the  muscles  is  all  that  is  neices- 
sary  to  expose  the  vessel  in  either  of  these  situations.  For  collateral 
cirrulatioii^  see  Fig.  107. 

The  dorsalis  pedis  artery  may  require  ligature  for  a  wound 
on  the  dorsum  of  the  foot.  I  have  twice  soon  it  tied  for  aneurysm 
of  the  vessel  itself.  Make  an  incision  in  a  line  drawn  from  midway 
between  the  two  malleoli  to  the  interval  lx)tween  the  gi-eat  and 
second  toes ;  divide  the  skin  and  the  8ui)erficinl  and  dei»p  fascia : 
the  artery  will  be  found  between  the  extensor  proprius  hallucis 
and  the  innermost  tendon  of  the  extensor  longus  digitorum.  As 
the  artery  sinks  into  the  sole  it  is  crossed  by  the  innermost  tendon 
of  the  extensor  brevis  digitorum.  The  anteiior  tibial  nerve  is  on 
the  outer  side. 

diseases  of  the  veins. 

Thrombosis,  or  clotting  of  the  blood  in  a  vein,  is  very  common, 
and  was  formerly  thought  to  be  always  the  result  of  inflammation 
of  the  vein-wall.  Hence,  whenever  a  vein  became  thrombosed,  the 
condition  was  spoken  of  as  i)hlebiti8.  It  is  now  known,  however, 
that  a  thrombus  may  form  in  a  vein  without  any  inflammation  of 
its  walls,  and  that  the  presence  of  a  thrombus  is  in  some  cases  the 
cause  and  not  the  r(»sult  of  the  inflanimation.  The  causes  of  throm- 
bosis may  bo  considered  under  the  following  heads  : — 1.  ChamjeB  in 
the  i^in' trolly  such  as  may  result  from  injuiy,  inflammation,  and 
degenerative  processes,  and  such  as  often  exist  in  the  inner  coat 
in  vaiix.  2.  l^hamjcs  in  the  hUxnl,  such  as  occur  in  septicaemia  and 
pya>mia  and  other  affections  in  which  there  is  a  destructi(m  of  the 
white  corpuscles,  and  the  consequent  setting  free  of  the  fibrin 
ferment  contained  in  them.  The  exact  nature  of  the  changes  in 
the  blood  inducing  thrombosis  is,  however,  not  known,  and  the 
above  exphmation  is  at  the  best  a  mere  theory.  3.  The  jt^resence  of 
mi cro-irrgaiii 8-1119,  4.  The  retardation  or  arrest  of  the  hl<Hnl~streamj 
as  {a)  when  a  ligature  is  applied  to  a  vein ;  (/>)  when  a  vein  is  com- 
pressed by  a  tight  bandage,  tumour,  or  contraction  of  a  cicatrix ; 
(r)  when  the  blood  flows  feebly  through  a  vein  owing  to  weak 
action  of  the  heart  induced  by  age,  fevers,  loss  of  blood,  a  varicose 
condition  of  the  vein.  5.  The  presence  of  a  /oreitfn  Itodif  not  covered 
hy  endothelium  J  as  a  piece  of  ligature,  an  embolus,  an  already 
forme<l  thrombus,  or  the  protrusion  of  a  new  growth  into  the 
lumen  of  a  vein. 

Method  of  extension  of  the  throndnt^. — When  once  formed  the 
thrombus  mav  extend  either  with  or  atminst  the  blood-stream. 
As  a  rule,  howover,  it  takes  the  fonner  dii*ection,  exteiiding  from 
the  smaller  to  the  larger  veins,  and  in  this  way  may  at  times  roach 
the  heart.. 

Apjicaranres  of  a  recent  thrmnhus, — When  the  blood  is  at  rest  at 


tho  liiiic  (if  oonf.'uliitioii,  ax  when  a  vein  is  li)^turoil,  the  tiav 
will  In  nnl  thi'OU|;hout,  lut  Imth  the  coloured  und  oolourlcs'  n 
toll's  "(jtuill.v  biiooiiK'  onbiiiKliMl  in  the  fibriii.  It  will  fill  the  whoh 
lunien  of  tho  voiu,  and  ut  tiivt  will  bc>  Hoft  nnd  golntiiKiiiK,  ntid  but 
loosely  utUich^  U>  tho  vpin-wiUl.  Whnii,  on  the  olhor  hnnd.  the 
olot  IB  formed  gradually  whilst  the  bliwd  is  in  motion,  a»  when  the 
olnt  iH  d(.')iCMnted  on  an  unltoulthy  Tein-wall,  Uwi  oiot  ia  Inmiimtral, 
and  finoly  adherent  to  the  wall,  and  will  be  i?ither  whit<>  or  tin)^ 
with  red,  according  to  the  rati' at  which  it  is  (onnt-d.  A  iifuf-taortrm 
tiint  luay  be  didtiiiguished  troin  the  uUive  in  that  it  dues  not  adherv 
tu  the  wall  of  the  y««m'I,  nor  lu  ti  ruin  entii^ly  fill  itH  lumen.  It  is 
never  lAininatt<d.  >ilthoug:h  it  may  conniirt  of  two  hiyeis,  one  whito 

i'liiinijet  ill  llir  Ilinnnl'Ui. — I.  The  ulot  uifty  boiKiiae  coMVI^^ted, 
together  with  that  poition  of  the  vein  in  which  it  ia  contained,  into 
a  iibnuis  onnl.  Thiw  it  fiwrt  TotieH  ita  iimI  colour  from  tJw  dttuppoar- 
anc*  of  the  red  oorpiiwlea.  then  beooiiiPB  firmer,  uiore  adherent  to 
the  wall  of  the  vein,  and  fiiiftlly  iudiKtingiUHhnhle  from  it.  Th« 
minut«  chftn»iia  which  occur  in  tliiw  procciw  are  miiiilar  tu  tboee 
already  dew^lxMl  in  the  healing  of  iin  iirteiy  after  injiii^-  {p.  1 14), 
'i.  Tlie  clot  may  unilergn  ciUrilieotion  ami  become  conTert"!  into  n 
no-nnllcil  vrin-stiine  or  phlebolith.  which  miiy  eithi'r  hi'  found  free. 
or  attached  to  tlie  wnllH  liy  a  jieilicle.  :i.  The  clot  niay  i<often  iUkI 
diKtnlciri'ato,  forming  n  jmitaciiiix  rodiliah  materiul  or  a  yellowish- 
red  jmrifonii  Ihiid.  the  lattiT  change  lieing  pntUibly  clue  to  thn 
netioti  of  septic  mino-oiyiini-'iii-.      1,   Tlii>  r  lut  nmv  shrink  lii  on* 

Hidrot  the  vein,  or  U-i tui.d.H.,!  |.y  il,..  l.l.KHf;  or  it  may  be 

slowly jamiwl  away  h>  tli-  .-n,  ni.iiu-n  »itli..ut  ciiuning  any  mia- 
chief.  The  tunnelling' i.r  til.'  iL.t  j- l.i,.uir!it  iilnnt  by  the  gmdual 
enlargi'iocnt  <if  tho  small  ven-i>li.  whirh  nonnally  pi'nnonlo  the  dot 
diiriitg  it>4<'onvenuon  into  a  filimiu  cord. 

■/kr  <■/"{•:/ t/inmhmit  nj*.   I.  Ni.W/ii.j 
froni  wliiih  the  nfTectwl  vein  retumwl  tho 

ciinplot«ly  or  jHirtially  dimppiiir,  or  it  inny  remain  poriTiunent  con- 
stituting  til"  condition  known  ns  nolii/  in/nno.  according  to  whether 
the  lumi'n  of  the  vein  is  or  i»  not  nwlored,  or  the  eoUateml  channeht 
am  MiHicient  for  the  reiiuireniunts  of  thi*  circulation.  A  good 
example  of  oedema  fnun  tbrianlKtuiB  ia  fnniinhed  by  the  iii)-called 
«hil«  Ifg.  or  f<hlnjniu:'ii  •ill"!  AJnit.  >m  common  after  piirturition  m 
the  mult  of  the  i-iteiiMon  of  the  clot  from  the  uterine  veinn  through 
the  iliarai  tn  the  femoml.  2.  tinmirrof  oecaaionolly  occum  after  the 
plugi^g  of  n  hirgi-  vtTin  whi<re  the  ooUateml  ciroulatiou  is  itt- 
itufBcicnt  to  relieve  the  flngoiyeiuent  of  the  ]nrt.  and  is  iieccwairily 
of  the  moint  variety,  3.  t'hUMit.  or  Inflanimation  i-f  the  vein, 
walls,  nmy  eniiu«,  and  will  tiike  n  nimple  or  a  *pn'itding 
su^ijiiinitive  f-nn,  aoconling  n-  the  Ihnnnlmit  m  of  a  Bimji' 
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septic  or  infective  nature.  4.  KnifuJism,  owinj;  to  a  }x>rtioii  of 
a  thrombus  being  8Wt*|)t  away  by  thi'  bl<MMl-stn^am  and  lut'oniing 
lodgiHl  in  a  distant  ves>4»I.  The  way  in  which  this  detaohnirnt  may 
take  place  is  shown  in  Fijr.  4."J,  p.  140.  If  the  thrombus  is  of  a 
simple  character,  no  hanu  may  ensue :  but  if  s*^i»tic  or  infective, 
the  embolus  will  also  1k»  sejjtic  or  infective,  and  set  ui>  a  like 
inflammation  in  the  iMirt  where  it  l)econios  am^stinl.  (Soe  /*v<i  wim, 
p.  144.) 

Hufn$. — When  the  deep  veins  an*  jdujr^'d,  the  only  evidenet*  of 
the  thrombosis  will  be  sijrns  of  ol>stru<'tion  to  the  circulation 
in  the  veins  lielow,  such  as  anlema  or  dilatation  of  the  su|K»rticial 
veins.  WTien,  however,  a  sujMTticial  vein,  as  oiie  of  the  sjiphenas. 
is  affected,  there  will  l)e  a  hard  conl-like  swellin*;  in  the  situation 
of  the  vein,  and  some  tenderness  on  pre.ssiu*e  and  fi»elin«i;  of  stiffness 
on  movement.  Should  inflammation  of  the  vein  follow  from  tlie 
presence  of  the  thix>mbus,  there  will  be  in  addition  some  heat  and 
redness  of  the  skin.     (S'e  l*hhbltin.) 

Treatment. — Absolute  rt*st  in  the  recumbent  i)osition  is  essiMitial, 
lest  a  jK)rtion  of  the  clot  should  become  detached  and  Imlj^'d  in  an 
imi)ortant  organ,  as  the  bniin.  or  plug  the  i)ulmonary  al•ter^^  and 
sudden  death  ensue.  AVhen*  there  is  much  cedema,  the  part  should 
at  first  be  elevated,  and  subs<H[uently  evenly  and  firmly  i>Jindagt»d. 

Phlebitis,  or  inflammation  of  veins,  mav  Ik)  divided  into  the 

'  ft 

simple,  and  the  septic  or  spn*ading. 

Simple  phlehitis,  fonnerly  known  as  iuiht'»ire  phiehifiti^  is  a  simple 
local  inflammation  of  the  vein-wall,  and  mav  tenninatc*  in  n\solu- 

«  ^^-—  III      ■  * 

tion,  obljtpration  oMhe^yein ^  pr  more  rarely  in  the  ^/onnation  of  a 
localized  al)scess,  (\ui«es. — 1.  Injury  of  the  vein- walls.  2.  Simjde 
inflammation  of  the  suiTounding  tissues.  3.  The  fonnation  of  a 
non-infectivo  Jhrombus  in  a  vein.  4._(.jout  or  the  gouty  diathesis. 
5.  Certain  conditions  of  the  system  the  exact  nature  of  which  is  not 
known,  the  phlebitis  Ix^ing  then  8])oken  of  as^idioimthic. 

PatholiHiij. — The  walls  of  the  v<»in  become  intiltmted  with  leuco- 
cj'tes  and  swollen,  whilst  a  thrombus,  should  such  not  alivady  l)0 
present  as  the  cause  of  the  inflammation,  will  fonn  in  tlie  int<aior 
of  the  vein.  Changes  similar  to  those  ali*eady  descril^^d  under 
thrombosis  may  then  occur  in  the  clot.  Thus  the  vein  may  Ih'coiuo 
obliterated,  or  the  thrombus  variously  dis]>osedof  and  the  calibn?  of 
the  vein  restored.  Or  pyogtuiic  orgjinisnis  may  gain  admission  and 
suppuration  may  t^ike  plac<>.  The  supinuation,  however,  (hu'H  not 
spr^id  unless  the  thrombus,  tlie  banier  to  tlnj  orgjinisms,  is 
distui'bed  on  the  (»vacuation  of  the  jjus. 

Symptoms, — There  is  the  sjime  cord-like  swelling  in  the  affected 
part  of  the  vein  as  in  sim])le  thromlK)sis,  but  tlie  skinTat  least  when 
a  superficial  vein  is  involved,  js^djjsk^mjjnid^a'^^^  and  pain^ 

is  more  severo  on  pressuixi  and  on  movement.     When  a  vein  of 
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liiry^^  size  is  aifected,  there  will  be  in  addition  signs  of  obstruction 
jto  tho  venous  (circulation.  The  gouty  form  is  either  associated  with 
ordinary^  g<^»ty  inflammation  in  the  foot  or  joints,  or  occurs  with 
little  or  no  evident  2)rovocation  in  ])ers6ns  ot  marked  gouty  con- 
stitution, or  with~a  gouty~inhoritance.  It  is  more  especially 
chaiiictorized  by  its  symmetry,  api>arent  metastasis,  and  frequent 
j*ccurrtmces^ 

The  trmtimnt  is  similar  to  that  of  thrombosis.  Where  there  is 
much  ])ain,  a  mixture  of  glycerine  and  belladonna  may  bo  smeared 
over  tho  vein,  or  lead  and  opium  lotion,  or  hot  boracic  poultices 
may  bo  a])])liod.  Should  an  abscess  form,  it  must  bo  opened  with 
antiseptic  precautions,  care  being  taken  not  to  disturb  the  clots. 
Saline  purgatives  should  be  given,  with  potash,  lithia,  piperazine, 
and  C;olchicuin  in  the  gouty,  and  the  patient  placed  on  low  diet. 

SrppURATiVE  rnLEBiTis  is  a  spr^ding,  infective  inflammation 
of  the  vein-walls  and  tissues  around,  ('anses, — It  is  duo  to  an  in- 
fective inflammation  spreading  to  the  vein-walls  or  to  the  softening 
of  an  infective  thrombus.  Thus,  it  is  frequently  met  with  in  con- 
nection with  compound  fractures,  ill-conditioned  stumps,  acute 
necrosis,  osteoinyelitis,  diffuse  cgllulitis,  malignant  pustule,  facial 
car])iincro,  &c.  It  may  also  follow  the  opening  of  an  abscess,  the 
result  of  Him])lo  phlebitis,  if  the  clots  are  disturbed  and  septic  pro- 
cesses are  allowed  to  take  place  in  the  wound.  Pathviof/y, — The 
coiits  of  tho  inflamed  vein  become  red,  swollen,  and  in  places  soft 
and  diiHu(>iit,  and  the  thrombus  softened  into  a  purulent  fluid, 
whilst  micrococci  are  found  both  in  it  and  in  the  vein-walls. 
These  chimgCH  gradually  extend  up  the  vein,  and  should  portions 
of  the  infective  thrombus  be  carried  away  by  the  blood-stream, 
m«?tiistiitic  abscossos  in  distant  parts  and  general  blood-]K)i£oning 
will  result  (////f»'//iH/).  SijmptfHus, — When  a  superficial  vein  is 
affected  there  is  at  first  a  cortl-like  swelling  as  in  simple  phlebitis, 
but  n^dnoss  and  (tMloma  of  tho_  skin,  soon  supervene,  followed  by 
fluctuation  in  one  or  more  situations  in  the  course  of  the  vein,  and 
fr(»qu(?ntly  by  general  blood-poisoning.  AVhen  the  deep  veins  are 
invtdvod,  tb(;  disease  may  not  bo  suspected  until  signs  of  pyiomia 
set  in,  and  the  condition  of  the  veins  can  then  only  with  certainty 
bo  ascortaintwl  on  a  innft-uutrfam  examination  being  made.  The 
tnntmnit  resolves  itself  into  controlling  or  ari'osting,  if  i>ossiblo, 
th(;  infective  inflammation  in  the  part  from  which  the  suiipurativo 
plilobitis  start"^.  Bey(md  this,  little  Ciin  be  done,  although,  could 
the  C(mdition  of  the  veins  be  diagnosed  with  <;ertainty,  amputation 
above  tho  inflamed  part  might,  before  general  bloo<l-poisoning  had 
Kuporvenetl,  siivo  the  patient's  life.  WTien  the  vein  is  superficial, 
cutting  out  a  i)ioco  above  the  disease  has  been  suggested  ;  but  cases 
to  whicli  such  treatment  would  be  ap])licable  must  be  very  rare,  as 
the  inflammation  is  seldom  limited  to  a  superficial  vein. 


:i03 


VAKlCOaE  VEINS.^A  vein  is  saiil  to  b 
manently  and  unequally  diUted,  und  ite  aiatu  havo  ntidei'gune 
certain  degenerative  changes.  A  varicoNo  ootiditiou  in  niUHt 
common  in  the  veins  of  the  tower  extremitiei.  iind  in  the  veins  of 
the  rectum  and  testicle  (nee  J'iku  ini'l  l'«riV.">'/f), 

The  cniuee  may  be  considered  under  the  heads  of  incroaied  intra- 
venous preasure.  and  changes  in  the  vein-walls.  A.  liirrmiied 
intra-vfiiooi  /iri'MHre  may  be  due  to  1.  Organic  uffections  of  the 
heart  whereby  the  return  of  venous  blood  is  iuijieded.  '1.  Obstruc- 
tion to  the  circulation  in  the^rbil  syatein.  a.  cauae  chioHy  affecting 
the  hatmorrhoidal  veins  {nnol'ilra).  ii.  J/resMUro^  uj(i>n  the  veins. 
such  aa  may  be  exerted  [")  by  the  gruvid  uterus  or  a  tumour  of~ffio 
uterus  or  of  the  ovaries  on  the  iliac  veins ; 
(&]  by  an  aueurysm  of  the  nbdominal  aorta 
on  the  inferior  vena  cava ;  {r)  by  fi>>cul  aceu- 
mulation  on  the  hiemorrhoidal  veins ;  (•/)  by 
a  tumour  in  Ihe  groin  on  the  femoral  vein : 
{*)  by  an  ill-litting  truiu  on  tho  spermatic 
veins  (see,  i'<irir<^rU) :  or  (/)  by  a  tight 
garter  on  the  saphenous  veins.  -I.  Ijong 
standing,  which  has  a  t<iidoiicy  to  «iiise 
the  accumulation  of  blood  in  the  veins  of 
thelowerextremity.  5._^eyoremuflculiir excr- 
etion, whereby  an  increased'  amount  of  blood 
18  driven  by  tho  contniction  of  the  umscles 
from  the  deep  into  the  superficial  veins. 
Home  authors  consider  this  lost  the  chief,  if 
not  the  only  cause  of  varicose  veins  <if  the 
lower  extremities.  They  maintain  that  the 
prosaure  of  the  bloiwl  first  produces  a  dilata- 
tion of  the  superflciitl  veins  where  the  inter- 
muscular veins  empty  Into  them ;  that  tliis 

dilatation  being  fre([neutly  TO])eated  becomes  permanent;  that 
the  valves  in  consequence  are  unable  to  close  and  protect  the 
veins,  and  being  thrown  out  of  use  gnuluullv  undi-i-gii  utn)phy. 
whilst  the  weight  of  the  column  of  blood,  frt.ni  thu  inelficiciicy  of 
the  valves,  beoinies  further  increased,  and  Ihe  veins  slill  further 
dilated,  h.  (.'Imii'jn  in  the  i-ein- ic(i//».— These  consist  principally 
in  an  herodi tai'y  weakness ,  ^iit  tif  muscular  lone,  and  iuHaninia- 
tory  softeiiiii)-  of  the  waHs.  Varicose  veins  are  more  coiinnon  in 
men  than  in  women,  owing  to  their  inoi-e  fninient  oxixisure  to  tho 
exciting  causes.  Women,  howevei',  are  pi-culiarly  liable  to  them 
during  pregnancy. 

I'uf/ivliyi/.—A  varicose  vein  is  lengthened,  dihiti'd,  iiiid  freiiuently 
tortuous (Fij^.  low),  the  dihitiitioTi  liciiin  i^spei-iiiUy  marked  whc'iv  tho 
intermuscular  veins  i.]K>n  info  the  fupcTliciiil.  und  at  the  situiition 
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of  the  valves.  Tlio  iniddle,  and  to  a  lotw  extent  the  outer  coat,  are 
()ft<'n  j^ix^atly  tliickeiUHl  by  the  fonnation  of  fibrous  tissue,  but  tho 
inner  coat  shows  litth^  change.  In  tho  diluted  ix)rtion8  immediately 
abov<?  the  valves  the  coats,  on  the  other  hand,  may  ]>e  found  greatly 
thinned,  so  that  the  vein  may  give  way  at  these  situations.  The 
valvc^s  theins(jlves,  from  the  dilatation  of  the  veins,  cease  to  be  of 
service,  and  bi^come  atropliied  and  frequently  rtnlueed  to  mere  ridges 
or  fibrous  conls.  Thus  the  intravenous  pressure  in  the  segment 
l)elow  is  inci-eased  as  tht)  column  of  blood  in  tho  ui)i)cr  part  of  the 
vein  is  no  longer  su])ix)rted  ])y  the  valves.  The  deep  veins  are 
geiMTally  involved  in  the  varicose  condition,  and  the  smaller  radicals 
i-etuniing  thf^  blood  to  tho  varic<>se  vein  from  the  skin  often  share 
in  tin*  dilatation.  The  skin,  in  consecjuence  of  the  obstiiiction  to  tho 
venous  return,  Ix'comes  congestetl  and  4*hn>nically  inflamcnl (txirtoMe 
vvzemit)  and  frequently  gives  way,  pnxlucing  an  ulc(.*r  {iH.tria}»e  ulcer); 
whilst  at  times  the  ])ix'ssure  of  the  vein  causes  thinning  of  the  skin, 
and  this,  with  tht;  wall  of  the  vein,  may  yield,  and  hii'morrhage 
result.  When  the  valves  have  been  destroycil,  the  ha'mon'hage  may 
be  verv  sevi^"*',  and  ev(jn  teiininatc  in  death,  as  tho  bl(K»d  sometimes 
flows  ])ackwar<ls  fnnn  the  heart  through  the  proximal  end  as  well 
as  tin;  distal  end  of  the  vein.  ThromiH>sis  at  some  part  of  the  vein 
is  of  frequent  occuiTenw. 

The  si/inptiiniH  usually  com])hiine<l  of  are  fatigue  and  a  sense  of 
fulness  of  tlu^  limb  after  exei*cise  or  long  stiinding,  and  )K*rhaps 
cram]>,  coldnt'ss  of  the  feet,  swelling  and  tc<lema  of  the  ankle,  and 
nunibnt'ss  of  the  leg.  Sometimes  then;  is  dfM:»p-seati.Ml  i»ain.  The 
tortuous  v<*in  or  veins  nieand(;ring  uj)  the  leg  is  a  chanicteristic  sign 
which  cannot  1k>  mistaken.  "Wlien  the  sinall(;r  radicals  aiv  affected 
bluish  cliisti'i-s  of  minute  veins  an;  visible  hen*  ami  then>,  especially 
a])<)ut  thi^  anklo  and  knee. 

The  (rnifninit  may  Ik;  j)alliative  or  radical.  I*uUiatirv  trmtmeni 
consists  lf>caily  in  su])jM>rting  tin;  dilated  vein  by  an  elasti*'  stocking 
or  by  a  AFartin's  or  an  onlinarv  U'lndagi',  and  nHlucring  the  houi*8 
of  standing  win-re  possible.  The  lK)wels  at  the  siime  time  shoidd 
Im»  regulated,  and  tlu'  genend  health  inipn»ved  by  tonics,  in>n,  &c. 
Iiiii/intl  trvatm*  ht  sluKild  l)e  undei'taken  under  the  following  cin^um- 
stances:-  I,  when  a  vrin  apjM'ai*s  likely  to  burst;  *2,  when  then;  is 
a  knott*Ml  mass  of  Lirge  veins  in  on«»  or  more  situations  giving  rise 
to  much  i)ain  and  inconvenience;  ;{,  wh"n  an  intractable  ulcer  is 
presrnt ;  an<l  4,  wln'u  the  varicosity  is  chiefly  confined  to  a  single 
vein.  Many  meth(Mls  of  operating  have  Ihhmi  proposed,  some  highly 
dangt'rous.  With  niiMb»rn  antise])tic  precautions,  the  vj-vishn  of  a 
])ortion  i>f  tin*  vein  after  a  ligatui*e  has  l>e<'n  apj>lie«l  alx)ve  and 
Ih'Iow  is  the  lH;st  and  most  certain  meth<Kl  of  radical  cure.  A  small 
incision  is  made  oyer  the  vein,  the  vein  neatly  dissected  out  for  an 
inch  or  so,  a  ligature  appliwl  as  high  up  and  a  second  as  low  down 
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as  possible  within  this  limit,  the  vein  between  the  ligatures  excised, 
and  the  little  wound  carefully  united  by  sutures.  Five  or  six 
similar  incisions,  or  more  if  iieceBsar}',  are  made  along  the  course  of 
the  varicose  vein.  When  a  mtiss  of  tortuous  veins  is  the  source 
of  ti'ouble,  it  should  bo  dirt.Hocted  out,  ligatui-es  having  been 
previously  applied  to  the  larger  veins  leading  from  the  mass. 
After  the  operation  the  patient  should  1x3  kept  at  rest  in  the 
recumbent  |)osition  to  i)revent  a  portion  of  the  thiXJinbuH  becoming 
detached  and  the  consequent  dangtir  of  eml)oli8m  in  vital  organs; 
whilst  the  strictest  precautions  should  be  taken  to  keep  the  wound 
aseptic,  lest  suppurative  phlol)itis  ensue. 

N.Evrs. 

There  are  two  chief  vaneties  of  nrevus,  the  capillary  and  the 
VQiious,  but  both  fonus  may  bo  combine<l. 

The  CAPILLAEY  N-^vus  or  plexifirrmamjimna  consists  of  a  mass  of 
dilated  and  tortuous  capillanes  1)ound  together  by  a  scanty  amount 
of  connective  tissue.  Those  nrevi  are  most  common  on  the  head, 
neck,  face  and  chostj  and  occur  as  small,  flat,  or  slightly-elevated^ 
red  or  purj)lish-red  ])at<!hes  on  the  skin  or  mucous  membrane. 
Sometimes  they  arc  spread  out  as  a  thin  layer  coveiing  ]x$rha|)8 
the  gitjater  pait  of  one  side  of  th(»  face,  and  are  then  known  as 
pori'Wiue  marks.  The  blood  can  ho  pressed  out  momentarily,  but 
returns  when  pressure  is  removed.  Their  rate  of  growth  varies; 
sometimes  it  is  (piick,  at  other  times  it  is  slow ;  or  they  may  remain 
stationary,  or  disappear  spontan(*ouHly.  Treatment,- -}i\iB  smaller 
ntevi  may  readily  be  destroyed  by  nitric  acid  or  ethylute  of  sodium. 
Those  known  as  ** port- wine  marks"  should  l)e  left  (done,  or  undei 
some  conditions  they  mav  be  scarified. 

The  venous  n^vus  or  cavernous  angioma  consists  of  a  number 
of  cavernous  spaces  linod  with  endothelium  and  communicating 
with  each  other,  and  with  the  arteries  on  the  one  hand  and  the 
veins  on  the  other.  These  na»vi  fonn  distinct  tiuiiours  Inmnd 
together  by  delicate  connective  tissue^  sometimes  coiitjiining  fat. 
The  blood  in  them  is  of  a  dark  venous  colour.  They  nm  generally 
subcutaneous,  but  may  likewis<>  occur  beneath  a  mucous  membi'ane. 
TEey  are  always  congenital.  They  appear  as  iiTCgular,  nodular, 
soft,  compresHil)le  tumoui-s,  easily  empticKl  by  pressui*e,  but  quickly 
refilling,  and  swelling  u])  on  coughing  or  crying.  When  under  a 
mucous  memlirano  they  are  of  a  ])urplish-blu<i  colrnir.  The  skin 
or  mucous  mcmlnanc*  covonng  them  may  Ix'  natund,  or  it  nmy  be 
affected  with  th(^  capillary  vaiiety  of  na;vus.  Their  favourite  seats 
are  the  lips,  cheeks,  scalp,  organs  of  genei-ation,  back,  and  nates. 
They  may  gnidually  increase  irTsize,  remain  stiitioiuuT,  or  undergo 
a  spontaneous  cure. 

Treatment.— 'Uni  indications  are  to  remove  or  to  destroy  the 
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nipviis  with  oa  little  saimng  aa  pussiblo.  This  may  bo  done  by, 
I,  oxcisioii  with  th*»  knife:  2,  ligature;  3,  coagulating  injections; 
4,  s<»t^)Tis;  .5,  ('loctn>ly8i8. 

1.  Kxriaion  with  the  knife  ia  a  rapid,  painloBR,  and  effective 
metlKMl,  and  whoi*o,  as  in  the  lij),  by  ivmoving  a  V-shaped  piece 
a  ixunv  linoar  Kcar  is  loft,  ift,  perhapa,  the  beat.  To  avoid  hieinor- 
rhagf',  howovor,  tho  inciaion  should  be  made  wide  of  the  growth. 

2.  Liijatifre  is  a  nun*,  aimple,  and  safe  method,  but  ia  painful, 
alow,  and  loavoa  a  arar.  Tho  ligatuit}  may  be  a])plicd  in  several 
ways.  All  that  can  hero  1)0  said  ia  that  the  ligature  should  (MnsiHt 
of  whi]»-(*()rJ  or  China  twist ;  that  it  should  bo  applied  with  a  neovns 
noedl(»,  (Mthor  subt-utaneoualy,  or,  if  thia  is  impracticable,  through 
an  incision  made  in  tho  akin  ix>und  the  iisovus;  and  that  it  ahould 
bo  tiod  ti«;htly  in  a  roof  knot  to  ensure  complete  atiTingulation. 

3.  (\Hunihttin<j  injedions, — The  matonala  moat  often  usod  are 
pc^rchlondo  of  ii-on,  carbolic  acid,  and  chlondo  of  zinc.  Only  a 
di*op  or  two  should  l)e  injected,  as  othorwiao  sloughing  may  occur, 
(»r  tho  coagulation  may  apn^ad  to  tho  blood  in  tho  veins,  and 
emb(»lisni,  rosulting  p<.»rhapa  in  sudden  death,  may  ensue.  To 
avoid  this  accidtMit  tho  base  of  tho  na»vu8  must  be  compressed 
by  a  clamp  or  a  ligature  during  and  for  a  shoil;  time  after  the 
oi>eration.     Injection  is,  at  tho  host,  a  dangcTous  method. 

4.  Si'tiotn. — A  simple  thnnid,  or  one  soaked  in  ix^ivhloride  of  iron, 
passed  through  the  luevus  and  left  in  for  a  week,  may  effect  a  euro 
bv  caiixinij:  adhesive  inflammation.  Thia  mothiMl  is  sometimes  useful 
when*  others  are  inapplictibh^ 

,1.  FJt'ctrolfiHis  is  indic^ited  when  it  is  inipoi-tant  to  save  the  skin 
and  reduce  the  scar  to  a  minimum,  as  in  venous  ntovi  alxmt  the 
face.  It  consists  in  i)assing  two  or  m(»re  ikkkUcs  into  tho  nn^vus  in 
different  situations,  and  sending  a  weak  constant  cuiTont  through 
them  ;  or  Ix'ttiT,  passing  mnHlles  connoctod  only  with  tho  negative 
pole  of  tln'  battery  int^)  the  nu'vus,  and  rubbing  a  rheophoi-e  con- 
nected with  the  positivi*  pcdo  over  the  skin  (if  si>me  other  ])art  of  the 
ImkIv.  Should  bubbles  of  gjia  es<'apo  the  cuiTent  must  Ik.^  reduced 
in  stn»ngth.  Hefore  ix»moving  the*  ncKMlloa  fi*om  the  nn*viia  the 
curn-nt  should  be  i-everst^d  for  a  few  s<»conds  in  onler  that  the 
c(>aji:ulum  fonncMl  ni-ound  tho  lUMfdles  mav  not  be  disturbed 
ami  ble(«ding  from  the  punctun's  ensue.  The  op<fration  must  be 
ii']M'at<'d  mimy  times,  as  if  t<M)  atnnig  a  cuiTont  is  us<Mi  sloughing 
will  take  place. 

AiirKiMAL  VAUix,  or  a  dilated,  ttn-tuous  and  invgularly  pouched 
condition  of  an  ai-t<«rv  similar  to  that  of  a  vein  in  varix ;  (UuaoiD 
ANKnivsM,  or  a  jiulsating  tuuKmr  ccnni^osiKl  of  several  lengthonf^, 
dilated  and  p<mch(Kl  arteries,  and  nearly  always  situated  on  the 
scalp;  and  ANKruYSM  HY  akastom()^?is,  or  a  lociilized  dilatation  of 
urtciies.  \cins  an<l  capillarie;^, — an*  all  too  mvv  to  require  descriptiou 
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here.    Excision  after  ligraturo  of  the  supplying  vossols  is  porhu|)d 
the  best  treatment. 

DISEASES  OF  THE  LYMPH ATICS. 

Lymphangitis   or   inflammation    of    tho   lymphatic  vopspIs  is 
generally  asMociatod  with  moiv  or  loss  inflammation  of  tho  lym- 
phatic glands.     Causes. — Tho  most  common  euuso  is  tho  al)S()q)ti()n 
of  septic  or  of  infet^tivo  in-oducts  fnnu  a  wound,  which,  however,  is 
often  very  tiivial,  such  as  a  simple  scratch,   abrasion,  sting,  or 
puncture;  moro  rarely,  the  inflammation  may  f(>llow  ui>on  mere 
irritation  of  the  skin,  as  a  chafe  of  the  heel,  excessive  fiiction,  or 
sun-bum.     PatholiHUj. — The  walls  of  the  Ijnnphatics  l)ocome  infil- 
trated with  cells,  8woll(»n,  and  softenwl,  whilst  the  endothelium  is 
shed,  and   the  honph   contained  in   the   vesi*els   often  undergf>e« 
coagulation.     The  inflammati<m  sj)i"(»a(ls  to  tht?  surrounding  tissues, 
but  seldom  higher  in  the  course  of  the  hniiphatics  than  the  firet  s<^t 
of  glands,  which  also  beccmie  swollen  and  infiltrated  and  arrest 
the  further  absoq)tion  of  the  styptic  products.     It  may  tprmimtlv  in 
resolution,  or  in  suppuration  in  and  around  thc^  glands,  or  more 
rarely  around  the  lymphaHcs  themselves.     Sometimes  the  septic 
products  appear  to  esctijKj  the  glands,  and  genend  bl(M>d-poisoning 
ensues.    Si/mpU^ms, — In  severe  eases,  lympnangitrs  generally  iK'gins 
with  a  chill  or  rigor,  followed  hy  high  temiH»rature  and  fever,  and 
perhaps  vomiting  and  dianha^a.     Retl  lines,  when  the  superfiwal 
lymphatics  are  affected,  are  se(»n  running  fi-om  the  wound  to  the 
neai'est  lymphatic  glands,  with  hei*e  and  then*  erysiix^atous  i)atehe8 
of  redness.     There  is  generally  pain  and  tendcn-ness,  especially  in 
the  region  of  the  swollen  glands,  and  swelling  and  anlema,  some- 
times of  the  whole  limb.    Tt'may  1h>  diagnosed  fi*om  phlebitis  by  the 
redness  being  suiK^rficial  and  in  the  coui-se  of  the  lymphatics,  not  in 
tho  coui-so  of  the  veins,  bv  the  abs(»nc<'  of  tho  cord-like  and  knotty 
feel  of  plugged  veins,  and  by  the  i)ii\s(>ncc  of  glanduliu*  enlarge- 
ment; from  eiTsipt^his  by  the  redness  having  no  d(?fined  margin, 
and  generally  running  in  lines.    The  trvatwt'nt  consists  in  attending 
to  any  wound  or  abrasion,  allaying  other  sourc(?s  of  imtation  that 
may  be  pixisent,  and  placing  the  inflamed  j)ai-t  at  rest  in  an  (Novated 
position.     Hot  fomcMitations  or  poultice's,  or  glycerine  and  In^lla- 
donna  may  be  applicxi,  and  abscesses  should  l>e  opened  as  s(M)n  as 
they  fonn.     If  any  swelling  is  left,  jn-essui-e  in  the  fonn  of  Scott's 
dressing  or  ammoniacum  and  merciu-y  j)la«ter  may   l>e  used   to 
disperse  it. 

Lymphatic  varix  or  Lymphanoiectahis  is  very  rare.  It  is 
attended  by  a  condition  of  eh^phantias  of  the  i)art8  when*  the 
Ijrmphatics  are  blocked.  When  tho  sup^u'ficia  ve8s<'ls  are  affected, 
**  the  varix  fii-st  appears  in  the  form  of  small  elevations,  giving  the 
skin  an  appearance  which  has  been  compared  to  the  rind  of  an 
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orango.    It  Bubsequently  takes  the  form  of  little  vesicles,  covered 
with  a  thin  layer  of  dermis."    (Erichsen.)    At  times  the  dilated 

IjTnjihatics  fonu  distinct  tumours  ( Lymphanyiomata),     Treatment, 

Slight  elastic  prcssure,  and  protection  from  injury  or  irritation. 

LvMriiATic  FISTULA  OK  Lymphokrhcea,  though  exceedingly 
rare,  is  a  condition  sometimes  met  with,  and  more  especially  in  the 
groin,  scrotum,  or  labium.  It  is  said  to  be  due  to  a  wound  of  a 
lymphatic,  or  to  the  giving  way  of  a  varicose  lymphatic,  but  the 
cause  is  not  clearly  understood. 

Lymphadenitis,  or  inflammation  of  the  lymphatic  glands,  may 
be  acuto,  subacute,  or  chronic. 

Acute  amf  Hiihanite  inflammation  is  nearly  always  secondary  to 
inflammation  of  the  pai'ts  from  which  the  afferent  lymphatics 
proceed.     Indood,  in  most  inflammations,  there  is  some  tenderness 
of  the  neighlwuring  glands.    Not  infrequently,  however,  the  glands 
in  the  groin  boc^)me  enlarged  without  any  discoverable  irritation 
within  the  area  from  which  they  receive  their  lymph.    In  such 
eases  there  is  generally  a  history  of  a  strain,  as  from  lifting  heavy 
weights,  or  of  over-exerti(m,  as  from  a  long  walk.    The  explanation 
is  probably  the  engorgement  of  the  gland  with  lymph  in  the  case  of 
a  strain  from  ruptures  of  some  of  the  efferent  lymphatics,  or  in  the 
case  of  ovor-oxertion  by  more  lymph  being  pumped  into  the  gland 
from  the  muscular  intt^rspac^^s  than  can  escape  by  the  efferent  vessels. 
The  1  yinj)hatic  vessels  themselves,  although  the  glands  may  become 
extensively    involved,   and    even  suppurate,   often    escape.    The 
inflammation,  however,  rawdy  pi*oceeds  further  in  the  course  of  the 
lymphatics  than  the  first  series  of  lymphatic  glands,  although  it 
(>ft«.'n  spreads  to  the  surrounding  tissues  [jteri'lymphmlemtis).     The 
chang<^s  in  the  inilamctl  gland  are  like  those  of  other  inflammations. 
The  whohi  gland  is  enlarged,  the  vessels  being  dilated  and  the  lymph- 
sinuses  crowded  with  cells.     Micro-organisms,   similar  to  those 
found  in  the  inflammatory  lesion  giving  nse  to  the  lymphadenitis, 
have  been  discovei'cd  in  the  glands.     The  niyuA  are   tenderness, 
heat,  iKiin   and   swelling,  followed  by   redness  of  the  skin  and 
ailema.     The  gland,  at  first  moveable,  bec^mies  fixed,  and  if^the 
process  runs  on  into  suppunition,  the  usual  signs  of  an  abscess 
ensue.     Familiar  (examples  of  lym}»hadenitis  an^  seen  in  the  bubo 
of  gonorrho'a,  in  the  ti-nder  glands  of  orj'sipelas,  and  in  the  sup- 
puniting  bubo  of  soft  cliancre.     The  trmtrnvut  consist^^  in  subduing 
the  influnn nation  of  the  part  from  which  the  lymphatics  prcx«od, 
painting  the  glands  with  glycerine  and  belladonna,  applying  a  hot 
jioultico,  and,  if  suppuration  has  occuiTcd,  in  making  a  fi-ee  incision. 
If  supi)UTation  thi-eatens  the  glands  may  be  dissected  out. 

Chnmic  lyiuphadeiiitis  is  very  common  in  strumous  children, 
esiK>eially  in  the  neck.  The  affection  of  the  glands  can  fixxjuently 
be  trac«*cl  to  some  exciting  cause,  as  the  initution  of  pediculi  on 
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the  head,  oczematoiiH  affections  about  the  mouth,  enlarged  tonsilsi. 
or  coriouB  teeth.  In  other  catjos,  it  depends  upon  the  proHonce  of 
the  tubercIo~bacillu8.  (iSeo  Tul)eri'Ie,  p.  44.)  The  glands  slowly 
enlarge,  and  become  infiltrated  with  small  round  cells ;  whilst  in 
the  tuberculous  cases,  non-viiscular  areas  containing  giant-cells, 
lymphoid  corpuscles,  and  tubercle  bacilli  are  found.  The  enlarge- 
ment may  subside,  or  the  inflammatory  products  may  caseato,  and 
suppuration  occur  in,  or  in  and  around  the  gland;  at  times,  the 
caseous  mass  may  dry  up  and  Ixjcome  cretoc^oous,  oratrophy  or 
fibroid  thickening  may  ensue.  In  rare  instances  it  is  said  the 
tubercle  may  become  disseminated,  leading  to  general  tuberculosis. 
Siyiia, — ^The  glands,  when  those  of  the  nock  (the  most  common 
situation)  are  affected,  become  enlarged  on  one  or  both  sides  of  the 
neck,  without  pain.  They  are  at  first  distinct  and  moveable,  but 
later  often  coalesce  and  become  adherent  to  the  surrounding  parts. 
After  a  time,  they  may  soften  and  break  down ;  the  skin  then 
becomes  adherent  and  red,  gives  way,  and  a  cunly  pus  is  exuded. 
After  the  abscess  hits  thus  opened,  a  portion  of  the  broken-down 
gland  nmy  be  seen  in  the  floor  of  the  ulcer,  the  edges  of  which  are 
bluish-pink,  and  undermined.  (See  Tnhercnlons  L'/cers,)  The  ulcers 
are  very  indolent,  und  when  finally  healed,  leave  characteristic 
raised,  puckered,  pinkish-white  scars.  Concomitant  signs  of  struma 
or  tubercle  are  frequ«mtly  i)resent.  Tretttment. — Any  source  of 
irritation,  such  as  po<liculi,  carious  teeth,  &c.,  should  be  sought 
and  removed,  and  the  iKitient,  if  tuberculous,  treated  as  indicated 
at  p.  48.  The  glands  had  better  be  left  alone,  unless  sui>puration 
threatens,  when  they  should  be  removed.  If  an  abscess  has  already 
formed  it  should  l)e  opened  early  to  pi-event  scarring.  This  may  bo 
done  by  a  small  incision,  after  which  the  capsule  of  the  gland  may 
be  cleared  out  by  a  Volkmanii's  spoon.  Should  an  indolent  ulcer 
or  sinus  remain,  as  oft(^n  happens  if  the  abscess  is  allowed  to  burst 
spontaneously,  it  should  also  be  scraped  with  a  Volkmann's  spoon 
and  its  edges  destroyed  by  nitrate  of  silver  or  potossa  fusa,  or 
better,  cut  away. 

Lymphadexoma,  or  non- inflammatory  enlargement  of  the  lym- 
phatic glands,  consists  of  a  simple  hypertroj)hy  of  the  gland  tissue, 
especially  of  the  fibrous  stroma  of  the  gland,  and  must  be  distin- 
guished from  the  enlargement  associated  with  /euh-ttmia,  which  is 
characterized  by  an  increase  of  the  white  corpuscles  of  the  blood,  and 
a  general  hyi)ertrophy  of  the  adenoid  tissue  of  the  body,  especially 
of  the  spleen.  The  c<tu»e  of  lymphadenoma  is  unknown.  One  or 
two  glands  only  may  be  affected  {simple  lymphmhnoina),  or  many  of 
the  glands,  especially  those  in  thejieck^axillaj  and  groin^  or,  indeed, 
all  the  glands  of  the  ImkIv,  together  with  the  adenoid  tissue  in  the 
spleen  and  other  orj^ans  [Hothjkins  (liseasf  or  (/t/trral  hjmphadruoum). 
The  enlargi>ment  differs  from  that  of  the  inflammatory  affections. 
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in  thut  the  glanils  remain  free  and  distinct,  and  form  eanooth, 
rounded  or  e^^-shapcnl,  firm,  olootic,  and  |<onerally  painless  swell- 
in  prs,  which,  OH  a  rule,  do  not  suppumte.  When  one  or  two  glands 
only  are  eular|^l,  the  general  health  is  not  affected ;  but  whoi 
many  aro  involved,  and  OHpecially  when  the  condition  ih  acute,  the 
]>atient  rapidly  emaciates,  becomes  antvmic,  the  Kpleen  enlarges, 
diarrhavi  or  (bopny  may  iset  in,  and  death  usually  results  from 
exhaustion,  or,  it  may  be,  from  the  pressure  of  the  enlarged  glands 
ujion  the  tmchea,  bi-onchi,  or  some  vital  organ.  TreatmetU, — 
Where  one  or  two  glands  alone  are  enlarged  they  may  be  removed ; 
but  wliere  large  numbers  are  aifected,  no  surgical  treatment  is  of 
any  nvail,  although  if  a  gland  is  pi-essing  u|)on  the  trachea,  &c,  it 
may  be  romoved,  or  tracheotomy  ])erformed.  Arsenic,  in  increas- 
ing doKt^s,  may  be  given  internally,  with  iron  and  cod-liver  oil,  or 
chloride  of  c^ilcium  in  ten-grain  doses  may  be  tried. 

Lympiio-sakcoma  is  the  term  sometimes  applied  to  primary 
sarcoma  occm-ring  in  a  lymphatic  gland.     (See  tkircoma^  p.  71.) 

DISEASES  OF   XERVES. 

Nki'imtis,  or  infiammation  of  ner>'es,  occurs  in  the  shoath  or 
connective  tissue  binding  the  nerve -fibres  together,  and  is  therefore 
a  ] M Tint Mii-i lis,  or  interstitial  neuiitis,  and  not  an  inflammation  of 
tho  nerve -substance.  The  tenn  is,  however,  also  used  where  there 
is  no  inilainiiiation  but  primary  degenenition  of  the  nerve-fibres. 
(\itttns. — Injuiy,  cold,  rheumatism,  syphilis,  tubercle,  lead-poison- 
ing, gout,  diphtheria,  ah'oholism,  and  fevers.  The  different  ^loisons, 
lead,  dii>hthena  toxin,  alcohol,  tubercle,  and  otber  bacterial  poisons 
h'ud  to  pniiiarv  (Wallerian)  degeneration,  without  previous  infiiam- 
mation.  rathoioyy.  -In  true  inflammation,  the  nerve  appears 
slightly  rod  and  swollen,  and  later  infilti'ated  with  inflammatory 
exudation.  In  the  more  chronic  cases  the  sheath  and  interstitial 
connectiv<;  tissue  api>ear  thickened,  whilst  the  nerve-fibres  are  more 
or  less  atroj)hied.  When  following  an  amputution,  partial  division 
with  laceration,  or  gunshot  injury,  the  intiannnation  generally 
si>reads  up  the  nerve  from  the  seat  of  injury  {ancendiuf/  neuritia), 
111  the  drp'iKTative  tyjK*  the  axis-cylinders  break  up,  the  myeline 
sli«'ath  disjippears,  and  the  nerve  iKvomes  atrf)i)hied  or  functionally 
inju'tivo.  St/mptown.-  There  may  be  tenderness  on  pressure,  or  con- 
tinuous ])ain  with  exacerbations,  in  the  coiu'se  of  a  nerve  and  its 
peripheral  branches,  tingling  and  numbness  in  the  jmrt  supplied  by 
it,  and  occasionally  spasm  of  the  muscles.  The  pain  is  generally 
worse  at  night,  and  incre^ised  cm  movement.  At  times  the  neiTO  may 
be  U'lt  to  ])('  swollen,  and  then^  may  be  loss  of  sensation  or  muscular 
paralysis  in  the  pai-t  it  supplies.  The  acute  casc»s  aiv  attended  with 
slight  fever.  In  the  traumatic  form,  pressuiv  at  the  M»at  of  injury, 
or  over  the  bidbous  end.  may  cause  givat  pain  and  muscuhir  spasm. 
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Treatment, — The  cause,  if  possible,  should  be  removed,  alcohol 
forbidden,  and  apiiropriate  remedies  given  if  there  bo  gout,  syphilis, 
or  signs  of  load-jwisoning,  &c.  Locally  hot  fomentations  or  leeches, 
or  belladonna  and  glyceiine  may  be  applied,  and  later,  blistering 
fluid  along  the  course  of  the  nerve.  Absolute  rest  of  the  part 
supplied  by  the  nerve  is  imi)erative.  In  the  traumatic  form  follow- 
ing amputation,  stret(!hing  the  nerve  relieves  for  a  time;  but 
cutting  out  the  bulbous  end,  division  of  the  nerve,  or  n»section  of  a 
portion,  though  said  to  do  good,  have,  in  my  experience,  failed  to 
cure.     Percussion  of  the  nerve  is  well  s]K)ken  of  by  some. 

Neuraixiia  is  tbe  term  applied  to  pain,  generallj^  of  a  paroxysmal 
and  violent  character,  in  tbe  course  or  distribution  of  a  sensory  or 
mixed  nerve.  The  causes  of  neuralgia  are  very  various.  Thus,  it 
may  be  due  to — 1,  pressure  on  a  nerve  by  a  tumour  or  aneurysm, 
or  involvement  of  its  end  in  a  scar;  2,  the  presence  of  a  foreign 
body  in  a  nerve ;  3,  inflammation  of  a  nerve  from  injury,  exposure 
to  cold,  &c.  ;  4,  irritation  or  injury  of  another  nerve  or  its 
endings,  ti*ansferred  or  jreflected  - -t'.y. ,  supra-orbital  neunilgia  due 
to  carious  teeth,  pain  in  the  back  conse<iuent  on  uterine  disease ; 

5,  some  constitutional  condition,  as  debility  induced  by  excessiye 
child-beanng,  mental  depression^  hysteiia,  influenza,  malaria,  &c. ; 

6,  disease  of  the  central  nervous  system ;  7,  unknown  causes. 
Symptoms,-  -lihii  usuarsign  is  i)aiu  in  the  distribution  or  course  of 
a  nerve  or  of  sevei*al  nerves,  generally  viob'iit.  sh<M)tiiig,  paroxysmal, 
and  tingling.  At  times  it  may  be  att<.'nd(?d  with  s})asm  of  the 
muscles,  hj^persi^cretion  of  the  glands  and  derangements  of  pig- 
mentation of  the  hair  and  skin.  The  i)ain,  exc^^pt  when  it  depends 
upon  neuritis,  may  ofti'ii  be  ri»lieved  by  pressure.  It  is  most 
common  in  the  fifth  nerve,  trigeminal  neuralgia  {tir  (/oufinireux)^  in 
the  sciatic  neiTe  (Hndtira),  and  in  the  intercostal  nerves  {phurttdynin). 
At  other  times  it  is  localized  to  an  organ,  jis  the  testis  or  the  breast, 
or  to  a  joint.  A  severe  form  of  trigeminal  neuralgia  known  as 
epilejiti/ttnn  ncHniff/ia  or  invnnihlv  tic,  may  affect  one  or  more  of  the 
branches  of  the  fifth  nerve.  The  paroxysms  are  of  short  duraticm, 
but  of  a  most  excruciating  character ;  they  recur  at  varying 
intervals,  and  are  brought  on  by  the  slightest  cause,  as  pressure 
over  the  bony  canal  through  which  the  nerve  emerges  on  the  face, 
a  draught  of  cold  air,  taking  food,  &c.  The  pathology  of  it  is  quite 
unknown.  Sfmpfc  nctwith/iit,  i.e.,  pain,  the  cause  of  which  is  not 
apparent,  often  simulates  organic  disease.  Thus,  pain  in  the  course 
of  an  intercostal  nerve  may  simulate  pleunsy ;  neuralgia  in  a  joint, 
joint- disease.  It  may  be  distinguished  from  such  by  the  absence 
of  signs  of  inflammation,  of  deep-seated  pain,  and  of  swelling  and 
deformity  ;  by  the  j)resenc<'  of  increasi'd  cutaneous  sensibility  ;  and 
often  by  the  fact  that  flrm  pressure  relieves  it.  Sa'afiatj  or  pain  in 
the  course  of  the  sciatic  m»rve,  may  be  a  simple  neuralgia,  depending 
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u])()u  somo  central  and  unknown  cause ;  or  it  may  be  due  to  a 
neuritis  set  up  by  cold,  or  a  blow  causing  local  effusion  in  the 
nervo-sheath  or  an  adhesion  between  the  nei*ve  and  its  sheath,  a 
spiculum  of  bone  or  exostosis  pressing  u])on  the  nerve  especially  in 
its  piisHiigo  through  the  great  sciatic  notch,  u  foreign  body  in  the 
thigh,  pelvic  inilamiiiation  in  connection  with  pregnancy,  or  the 
pressure  of  a  tumour.  When  due  to  a  neuritis  it  is  accompanied 
by  more  or  less  nuiscular  atrophy. 

TretUinent. — The  first  indication  is  to  remove  the  cause,  for  which 
a  cantful  search  should  be  made.  Thus,  carious  teeth  should  be 
oxtractod,  foreign  bcnlies  removed,  &c. ;  the  general  health 
improviHl  by  tonics,  iron,  quinine,  fr^h  uir,  &c. ;  and  gouty,  rheu- 
matic, or  otlier  constitutional  diatheses  combated  by  appropriate 
moans.  When  no  c^use  can  be  discoveitxl,  the  treatment  must 
necessarily  be  empirical ;  and  when  one  remedy  fails,  another  must 
be  tried.  Thus,  internally,  ([uinine  in  large  doses,  arsenic,  aconitine 
beginning  with  ^  of  a  grain,  nitro-glycerine  in  one  minim  doses 
of  a  one  per  cent,  solution,  croton-chloral,  gelsemium,  tonga,  anti- 
])yrin,  ])honacetin,  and  phosphorus,  may  successively  be  given. 
Locally,  the  part  may  be  painted  with  liniment  of  aconite  or  rubbed 
with  ointment  of  m^juitine ;  or  the  actual  cautery,  or  small  blisters 
applied  over  the  course  of  the  nerve;  or  morphia  or  osmic  acid 
injected  siibcutuneously.  In  simple  neuralgia  of  the  sciatic  nerve 
the  continuous  current  with  the  positive  rheophore  applied  over  the 
SHcro-iliuc  synchondrosis  and  the  negative  in  a  vessel  of  salt  and 
wat<.»r  in  which  the  foot  is  placed  is  often  of  great  benefit.  Neuro^ 
i4tmi/,  or  dividing  the  nerve,  and  neiirectvintf^  or  cutting  a  piece  out 
of  the  norve,  have  long  been  practised  for  obstinate  trigeminal 
neuralgia,  but  are  attended  witli  but  very  temporary  benefit. 
Nerre-strrtchiny  and  neure.rtire8i8y  or  extracting  the  nerve  by  torsion, 
hold  out  better  prospects  of  success.  Xeri'e-alretchiny  consists  in 
cutting  down  upon  the  nerve,  catching  it  up  with  a  blunt  hook  or 
aneurysm  needle  passed  beneath  it,  and  forcibly  stretching  both 
the  ])roximal  and  distal  ends.  Tlie  strain  that  u  nerve  will  bear 
without  breaking  of  coui*se  varies  with  its  si/.e,  but  it  is  very  con- 
siderabh'.  Tho  sciatic  nerve,  which  is  sometimes  stretchwl  for 
sciatica,  is  so  strong  that  the  patient  can  be  lifted  up  from  the  table 
by  it  without  its  gi\'ing  way.  This  nerve,  however,  may  be 
stretched  by  what  is  called  the  bloodless  method  -i.f.,  by  extending 
the  log  on  the  thigh,  and  forcibly  fiexing  the  thigh  on  the  body. 
Th(j  effect  upon  the  pain  produced  by  nerve-stretching  is  variously 
8upj)(>sed  to  depend  on  —  1 ,  some  alteration  in  the  molecular 
elements  of  the  nerve  which  may  be  transmitted  to  the  nerve- 
c<'ntn's ;  li,  some  alteration  in  its  vascular  or  nervous  supply ;  3, 
the  breaking  down  of  adhesions  which  may  have  formtnl  around  it. 
This  operation  is  not  infrequently  practised  for  intractable  trigeminal 
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or  epileptiform  neuralgia.  The  relief  it  gives  is  unfortunately  not 
always  permanent,  though  considerable  periods  of  immunity  have 
been  gained,  and  after  the  return  of  the  })ain  the  operation  may  be 
repeate<l.  At  any  rate  it  appears  to  give  more  lasting  relief  than 
either  neurotomy  or  neurectomy,  yeureraresis  consists  in  slowly 
extracting  by  torsion  as  much  of  the  nerve  as  can  be  got  away. 
Relapses  are  reported  to  be  less  frequent  than  after  nerve-stretching. 
Cases  of  epileptiform  neuralgia  that  have  I'esisted  all  other  treat- 
ment, have,  in  several  instimccs^  been  greatly  benefited,  if  not 
cured,  by  the  excision  of  Meckel's  ganglion.  In  others  the  trunk 
of  the  fifth  nerve  or  all  its  branches  simultaneously  have  been 
divided,  and  the  Gasserian  ganglion  has  been  removed.  These 
very  severe  procedures  have  been  followed  by  sloughing  of  the 
eye-ball.  Slight  injuries  to  the  eye,  such  as  the  iiTitation  of  the 
conjunctiva  by  the  antiseptic  fluid  in  operations  upon  the  fifth 
nerve  and  especially  upon  the  first  division,  may  lead  to  suppuration 
of  the  globe.  It  has  been  advised  thei^efore  to  sew  up  the  eyelids 
previous  to  operating.  Hypnotic  suggestion  has  been  much 
practised  abroad  for  the  cure  of  neuralgia  and  allied  affections,  and 
percussion  has  given  relief. 

MtthiMh  of  ejrjHtsiiij/ ihi' Ji/th  uervt  or  Us  I/rduclus  fitr  the  purpose 
of  nenriftoiny,  nturvrUnmiy  mnrcsansiSy  ttr  streUhing. — These  are 
numerous.     A  brief  account  of  some  of  them  only  cun  be  given. 

{<t)  The  supra- orbital  branch  of  the  first  division  is  readily 
exposed  bj'  making  a  transverse  incision  through  the  tissues  over  it 
where  it  emerges  through  the  sup ra-orbi till  notch  which  can  usually 
bo  felt  on  the  upper  margin  of  the  orbit. 

{h)  The  second  division  may  bo  exposed — 1,  where  it  emerges  on 
the  face,  through  the  infra-orbital  foramen;  or  2,  where  it  leaves 
the  skull  through  the  foramen  rotundum.  1.  To  exi)Ose  the  nerve 
where  it  emerges  on  the  face  make  a  transverse  incision  over  it  a 
little  below  the  margin  of  the  orbit,  cutting  through  the  skin, 
orbicularis  oculi  and  levator  labii  superioris.  If  there  is  any 
difficulty  in  finding  the  nerve  pass  a  probe  into  the  infra-orbital 
foramen  ;  this  will  serve  as  a  guide  to  it.  The  nerve  is  accompanied 
by  the  infra-orbital  artery,  which,  if  divided,  should  be  tied.  2.  To 
expose  the  nerve  where  it  leaves  the  skull  through  the  foramen 
rotundum  make  a  transvei-se  incision  about  a  quarter  of  an  inch 
below  the  margin  of  the  orbit,  and  from  the  centre  of  this  a  seccmd 
vertically  downwards  for  an  inch  and  a  half.  Carry  the  incisions 
to  the  bono,  and  the  infra-orbital  nerve  will  be  exposed.  Next  open 
the  front  wall  of  the  antrum  with  a  trephine.  Chip  away  with 
small  curved  bone-forw^ps  the  lower  wall  of  the  infra-orbital  Ciinal ; 
the  nerve  will  then  be  exposed  as  far  as  the  back  wall  of  the 
antrum.  Perforate  this  wall  with  a  small  trejihine  and  enlarge  the 
wound  with  l)one-force])s  if  necessary ;    the  nerve  can  be  traced 
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acro88  tho  spheiio- maxillary  fop8a  to  the  foramon  rotundum,  and 
can  bo  hore  either  stretched  or  divided,  or  a  portion  of  it  excised. 
Mct'ki'Vs  (jahf/fion  can  now  be  removed  if  desired  by  clearing  out 
tho  fat  in  which  it  lies  just  below  the  nerve  in  tho  spheno- 
maxillar}'  foHSJi.  The  deep  stage  of  tho  operation  will  be  facilitated 
by  an  cloctTic  lamp  or  mirror  on  the  operator*s  forehead.  I  have 
stretched  this  nerve  and  removed  the  ganglion  several  times,  and 
much  prefer  the  method  here  described  to  that  of  raising  the  porios- 
teuni  and  chip})ing  away  the  up])er  wall  of  the  canal.  I  am  of 
opinion  that  the  inflammation  and  sloughing  of  the  globe  which 
hiis  followcnl  opei-ation  on  this  branch  of  the  fifth  are  dependent 
in  a  greater  measure  upon  the  distiurbance  of  the  contents  of  the 
orbit  than  upon  the  interference)  with  the  nerve.  No  inflamnuitory 
mischief  of  any  kind  has  followed  my  o]>erati(ms,  and  the  wounds 
have  healed  without  any  trouble. 

(r)  Tho  third  division,  or  its  inferior  dental,  gustatory,  or  auriculo- 
t^mponil  branch  may  be  exposed  as  follows: — The  iu/rn'or dental ib 
b(^st  (loalt  with  through  the  mouth.  1  have  stretched  it  in  this  way 
a  number  of  timoH,  and  can  speak  in  the  highest  tonus  of  the 
method.  ITio  soptiir  troubles,  necn)8es,  &c.,  to  avoid  which  many 
elalM)nite  ()])erations  have  been  undoi-taken,  are  in  my  experience 
pur.'Iy  mythical,  and  I  consider  such  operations  c{uite  unjustifiable. 
Oi)en  thtt  mouth  with  a  gag ;  make  an  incision  through  the  mucous 
membrane  from  tho  lust  molar  tooth  in  the  upper  to  the  last  molar 
in  tho  lower  jaw.  Insert  tlie  iinger  between  the  internal  pterygoid 
nuisclo  and  tlio  l)ono ;  feel  for  the  tongue  of  bone  at  the  entrance  of 
the  inferior  dcntul  foramen  ;  pass  an  anouiysm  nee<lle  having  a 
very  short  curve  into  tho  wound ;  hook  uj)  the  nerve  and  stretch  or 
diviilo  it,  or  oxcis(^  a  portion  if  desirtnl.  The  w<mnd  heals  in  a  few 
(hivs  without  anv  trouble;  th<^ro  is  no  ext«'nial  scar,  and  the 
])ati«'nt  may  bo  about  his  work  within  a  week.  The  (jasUtUtry 
hninr/i  may  bo  strottrhocl  through  th(j  mime  incision  as  that  given 
abovt' ;  or  through  a  transverse  cut  made  in  the  mucous  membrane 
botwoon  tho  last  molar  tooth  and  side  of  the  tongue.  Tho  atiricult/-' 
tt'infMtral  is  n-ailily  ivuched  by  a  vertic-iil  incision  over  the  temporal 
artory  rxtonding  upwards  for  an  inch  and  a  half  fn»m  the  zygoma. 
Th<;  //•/////,:  of  thf  third  tliriswit  may  1m<  exposed  as  follows  : — Make 
a  curved  incision  from  tho  r«)ot  of  tho  pinna  across  tho  tem])oral 
mus(^lo  to  tho  middle  of  the  mahir  bono;  turn  down  the  flap; 
divide  tin?  trniponil  fascia;  Siiw  through  tho  zygomatic  arch  in 
front  of  th(^  oar  and  through  the  middle  of  th<»  malar  bone,  and 
turn  down  tho  zygoma  and  masijeter  with  Stens(m\s  duct  and 
branches  of  tho  facial  norve.  Excise  tho  corouoid  process  with  the 
h)w<'r  j)ortion  of  tho  tomponil  muscle.  Draw  down  the  external 
])t4'rvgoi«l  till  the  foianien  ovale  is  oxi>os<*d.  'J  ho  trunk  of  the  tliiitl 
division   mav   here   Ixi  stretcheil,   avulsed,   or  divided.      Or   the 
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foramen  ovale  and  foramen  rotundum  may  be  laid  into  one  by 
bone-forceps  and  trephine,  and  the  trunk«  of  both  the  second  and 
third  divisions  be  thus  attacked  intracranially.  The  (htMenan 
gafigfion  may  at  this  stage  bo  oxposeil  by  trephining  the  great  wing 
of  the  sphenoid  external  and  anterior  to  the  fonimen  ovale,  laying 
that  foramen  into  the  trephine  hole  by  cutting  away  the  inter- 
mediate bone  with  forceps,  and  niising  the  dura  with  an  elevator. 
The  posterior  part  of  the  ganglion  can  now  be  cut  away  by  meuns 
of  forceps,  sharp  spoons  and  curettcH.  I  have  never  removed  the 
ganglion  myself,  nor  advised  its  removal,  since  not  only  is  the 
operation  attended  with  giave  rink,  but  as  far  as  I  can  leani  in 
every  case  in  which  it  has  been  performed  a  relapse  has  occurred. 
The  mortality  appears  to  be  about  10  per  cent. 

Tumours  of  nerves,  whatever  their  structure, 
were  formerly  called  neuromata.  This  term,  how- 
ever, should  be  restiicted  to  that  rare  form  of  tumour 
composed  of  nerve  elements ;  whilbt  other  tumours 
of  nerves  should  bo  called  fibromata,  sarcomata, 
&C.,  as  in  other  situations,  according  as  they  con- 
sist of  fibrous  tissue,  siircoma  elements,  <&c. 

The  triie  neuromata  are  exceedingly  rare,  and  call 
for  no  further  mention. 

The  Jihrmnata^  though,  like  other  tumours  of 
nerves,  far  froni  (lonimon,  are  the  variety  most 
frequently  met  with.  They  grow  from  the  con- 
nective tissue  either  of  the  sheath  or  of  its  prolonga- 
tions within  the  nerve ;  in  the  latter  case  the  nerve- 
fibres  will  be  spread  out  over  them  (Fig.  110). 
They  are  generally  single,  or  there  may  be  several 
on  the  same  or  on  different  ner\'e8.  Higns. — They 
occur  as  painful,  more  or  less  globular  tumours  in 
the  course  of  a  nerve,  and  are  often  accompanied  by 
numbness,  tingling,  and  perhaps  muscular  spasm 
in  the  part  it  supplies.  They  can  be  swayed  from 
side  to  side,  but  cannot  be  moved  up  and  down  in 
the  long  axis  of  the  nerve.  Another  form  of  fibrous  tumour  con- 
nected with  nerves  is  the  so-called  painful  subcutaneous  tumour  of 
Paget,  which  occurs  as  a  small  n(Klule  lieueath  the  skin,  and  causes 
the  most  exquisite  pain  when  handled.  The  in-atmeiit  consists  in 
dissecting  the  tumour  out,  or  if  this  is  impracticable,  removing  it 
along  with  the  affected  portion  of  the  nerve,  and  then  suturing  the 
divided  nerve-ends.  If  the  divided  ends  cannot  l>e  brought  into  con- 
tact an  attempt  may  be  made  to  graft  a  piece  of  nerve  between  them. 
The  painful  subcutaneous  tumour  is  readily  removed  by  dissection. 

The  myxomata  are  the  next  most  common  tumours  of  nerves,  and 
give  rise  to  similar  syini)toms. 


Km.  110.  —A 
meiiian  nerve 
with  a  tumour 
ovur  which  the 
filaments  are 
spread  out. 
(St.  Riitholo- 
mcw's  HoHpi> 
tal  Museum.) 
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The  sarvw/uitay  thuugh  more  rare,  may  also  be  met  with  in  nerve 
and  are  somotiines  iimltiplo. 

(•ONVITLSIVE  OR  MUSCULAR  TIC,  OF  histrionic  spasm  as  it  is  som 
times  called,  is  a  coiiyulsivetwitchingof  the  muscles  of  the  face,  d 
to  some  form  of  irritation  of  tho  facial  nerve  the  nature  of  which  is  n 
known.  It  in  at  times  associated  with  neuralgia  of  the  fifth  ner^ 
ki^trekhing  the  facial  nerve  just  after  it  emerges  from  the  stylo-mastc 
foramen  may  be  undertaken  in  severe  cases,  as,  for  instance,  when  ti 
spasm  intorferes  with  sleep,  &c.,  and  with  a  fair  prospect  of  sucoef 

rERFOUATixa  ULCER  OF  THE  FOOT. — Though  the  pressuTB  of 
com  cnn  generally  be  traced  as  the  exciting  oiuse  of  the  ulcer, 
would  api)ear  in  many  cases  to  depend  upon  changes  in  the  pei 
pheral  nerves,  leading  to  trophic  changes  in  the  part  and  a  cons 
quently  lowered  resisting  power  of  the  tissues  to  injury  or  pre 
sure.  It  IB  sometimes  associated  with  locomotor  ataxia,  at  tim 
with  diabotos,  lopros>^  and  spina  bifida.  The  usual  situation  of  t) 
ulcer  is  the  ball  of  the  great  or  little  toe.  It  is  attended  with  b 
slight  inflammation,  and  probing  causes  hardly  any  pain.  It  mi 
lead  to  destruction  of  the  metatarso-phalangeal  joint,  necrosis 
the  bones,  and  perhaps  complete  perforation  of  the  foot ;  it  is  som 
times  the  starting  point  of  gangrene.  There  is  usually  local  sweating 
lowering  of  temper: iture,  and  impairment  of  sensation  of  the  fo 
and  lower  third  of  the  leg.  The  patella-reflex  is  often  lost.  Trm 
iiu'Ht. — ^Though  the  ulwr  will  often  yield  to  i)rolonged  rest,  ti 
removal  of  dead  bone,  scraping,  taking  off  i)re88ureby  cutting  a  ho 
in  a  thick  cork  sole,  and  other  loc^il  treatment,  amputation  is  som< 
times  called  for.  Nerve-stretching  has  also  been  recommcnde 
Relapses  are  common. 

SURGICAL  DISE-VSES  OF  THE  SKIN. 

Yeruuce  OR  WAHTs,  are  small  excrescences  on  the  skin  tormn 
by  the  hypertrophy  of  the  ])apilho  and  ei)idenni8.  The  followir 
vaiieties  are  described.  1.  Verrticit  ruhjareSj  or  common  warts,  i 
fre([iuMit  on  the  hands  of  children  and  young  adults.  2.  Vernii 
stni/cft,  which  (>c<!ur  as  brownish  elevations  generally  about  the  bac] 
neck,  and  arms  of  oltl  jKuiple.  3.  Verrum-  n€criKjenmi\  c^mimon  on  tl 
haiuls  of  dissecting-nM)m  port**rs  and  m(«'bid  anatomists,  and  oftc 
tnlKTciiluus.  4.  Vvuercdf  v'drtSj  met  with  on  the  genitals  as  tl 
result  of  the  irritation  of  gonoiThwa  or  other  irritant  discharge 
o.  Sitot  irartsy  which  affect  the  sci-otiunof  chimney-sweeps,  and  ai 
fre([uently  the  starting  point  of  **  sweep's  cancer."  6.  Cottyenit 
»'fir/<», which  tak(.<  more  the  foim  of  irregiilarly-shaiMxl  gniwths  tha 
of  true  wai-ts,  are  frequently  pigmentod  and  hairy  (imvi  nmtcosi 
and  at  tinics  occnpy  large  j^oilions  of  the  suWace  cont^sixjnding  1 
the  distributitMi  of  certain  cutaneous  nerves  {}Hipillvmata  ueundmi 
Truatmtht.  —  Common  u^trts  often  disappear  spontaneously.     The 


CLAVU8— MOLLUSOUM  CONTAOIOSUM.  317 

may  be  readily  destroyed  by  such  caustics  as  salicylic,  acetic,  and 
nitric  acid,  or  nitrate  of  silver.  Venereal  warts  may  be  snipped  off 
with  the  knife  or  scissors.  Senile  warts,  when  large,  had  bettor  be 
excised  or  curetted.  The  soot  wart  ought  to  be  removed  at  once  by 
the  knife.  The  acid  nitrate  of  mercury  is  highly  spoken  of  as  an 
application  to  verruar,  necroyenica'.  In  the  piff^mented  and  hairy 
wart  shaving  away  the  skin  to  the  roots  of  the  hair  bulbs  or  electro- 
lysis, if  the  wart  is  not  too  extensive,  may  be  employed. 

Clavus. — Corns  consist  of  localized  thickenings  of  the  epidonnis, 
and  although  they  may  occur  on  any  part  of  the  body  that  has  been 
subjected  to  intennittent  pressure,  are  most  common  on  the  feet, 
where  they  are  produced  by  tight  or  badly-fitting  boots,  especially 
when  high  heels  have  been  worn,  and  the  weight  of  the  body  hsLB 
thus  been  uiuiaturally  thrown  upon  the  toes :  they  aiv  for  the  same 
reason  frequently  met  with  in  talipes  equinus.  Two  varieties  are 
described,  the  hard,  occuning  on  exposed  parts,  jmrticularly  the 
dorsum  of  the  toes,  and  the  soft,  situated  between  the  toes,  where 
in  addition  to  pressiu*e,  the  paH.s  are  subjected  to  moisture.  A  hard 
com,  on  sec^tion,  is  seen  to  be  more  or  less  conical ;  and  it  is  the 
pressure  of  the  ai)ex  of  this  cone  upon  the  pai)illary  layer  of  the 
corium  that  causes  the  pain.  At  times  a  bursa  is  developed  beneath 
the  com.  At  other  tiiries  suppui*ation  o(Hnire,  and  the  pus  b(»ing 
prevented  from  escaping  by  the  hardened  i:uticle,  gives  rise  to  great 
tension,  pain,  and  con8e<[uent  inflammation  of  the  skin  and  sub- 
cutaneous tissue  around,  and  may  oven  terminate  in  ulceration, 
which  may  extend  deei)ly  into  tlie  foot.  Treat ment. — ^A  hard  com 
should  be  pared  down,  and  then  painted  night  and  morning  with 
salicylic  acid  and  collodion.  In  the  meantime  all  pn^ssure  should 
be  removed  by  means  of  a  com  pad,  or  a  hollow  moulded  in  the 
leather  of  the  boot.  Soft  corns  should  be  allowed  to  become  dry 
and  hard  by  separating  the  toes  with  cotton- wool,  and  dusting  them 
with  a  mixture  of  oxide  of  zinc  and  iodofonn,  or  other  form  of 
astringent  and  antiweptic  iX)wd(T,  antl  then  treated  in  the  same 
manner  as  hard  corns.  Should  suppui*ation  iwruv  beneath  a  com, 
an  incision  through  it  to  evucuatf^  the  pus  will  give  immediate  relief, 
or  the  corn  may  bt^  pared  down  with  a  sharp  scalpel  till  the  j)us  is 
reached  without  giving  any  pain.  In  the  old,  in  whom  sc^nilo 
changes  have  occuiTod  in  the  vessels,  gangrene  may  result  from 
paring  a  corn  too  clos(»ly. 

IIoiixs  {cor una  ntiauea)  consist  of  hypertrophied  papillje  covered 
by  haixiened  epithelium.  Thoy  may  spring  from  the  int4»rior  of  a 
sebaceous  cyst  or  from  a  wait,  and  are  apt  to  degonoiute  into 
epithelioma  at  their  bas(».  They  are  most  common  on  the  face  and 
s«ailp.     Free  rt»moval  is  the  treatment. 

MoLLUSCi^M  C0XTA0108UM  is  the  name  given  to  otic,  or  generally 
more,  small,  wart-like,  pearly,  somi-globular,  umbilicated  swellings, 
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varying  in  Bize  from  a  pin*B  head  to  a  pea.  They  are  most  frequently 
luot  with  on  tho  skin  of  tho  face,  liiw,  eyelids,  and  j^ast^  They 
contain  a  little  mass  of  closely  aggi-ogate<l  IkmUcs  like  swollen  starch 
giains,  called  "  molluscum  btnlies,*'  which  are  probably  derived 
from  the  cpidonnal  colls.  In  that  they  arc  met  with  on  the  infant's 
lips  and  mother's  breast  they  are  thought  to  be  contagious.  They 
must  Im>  distinguished  from  molluscum  iibi'oaum,  tho  name  applied 
to  soft  fibromat^i  of  the  skin.  Trf!atment. — ^They  should  be  incised, 
tho  btxlios  pressed  out,  and  the  little  cavity  left  touched  with  caustic. 

CiiniBLAixs  are  local  congestions  of  the  skin  caused  by  exposure 
to  cold  and  damp  in  young  })ei*son8  with  a  feeble  circulation.  They 
commonly  occur  on  the  fingera  and  toes;  less  frequently  on  the  nose 
and  cars.  They  present  a  sharply-defined,  bluish-rBd  blush  of 
erythema,  disappearing  on  pressure,  and  slowly  returning.  In 
severe  cases  the  skin  becomes  dusky  and  purplish  in  colour,  and  the 
cuticle  gives  way,  leaving  a  raw  surface  {broken  chilblains).  They 
are  attended  with  intolerable  itching.  Treatment. — ^The  genend 
circiilation  should  be  promoted  by  exercise  and  good  food,  and  the 
loc4il  by  stimulating  liniments,  the  parts  being  kept  warm  by  woollen 
gloves  or  socks.  A\lien  the  chilblain  is  broken,  it  may  be  dusted 
with  iodoform,  or  dressed  with  oxide  of  zinc  or  soap-plaster; 
Arsenic  internally  ai)i)eai'H  sometimes  to  be  of  scr\'ice. 

ONvriiiA.  OR  ONYCHIA  MALIGNA,  as  in  severe  cascs  it  is  sometimes 
called,  is  a  chronic  unhealthy  inflammation  of  the  matrix  of  the  nail, 
att^Mided  with  uU^eration  and  a  horribly  fa?tid  purulent  discharge. 
It  is  most  frequently  met  with  in  strumous  children  as  the  result  of 
a  crush  of  the  linger  or  8<^)me  slight  injuiy  ;  but  it  may  depend  on 
syi)hilis,  or  more  rai-ely  on  (»czema  or  jisoriasis  of  the  matrix, 
or  its  inoculation  with  the  imnisite  of  ringworm.  In  a  t}^ical 
case  thf*  end  of  the  afPe<'ted  finger  is  swollen  and  inflamed,  and 
of  a  dusky  or  livid  i-ed  colour,  whilst  the  nail  is  blackened, 
shrunken,  loosened  from  its  matrix,  siuiinrndod  bv  a  <'rescent  of 
unhealthy  ulceration,  and  bathed  in  a  very  fa»tid  discharge.  It  is 
exipiisitely  tender  to  the  touch.  In  seven.'  ca-^es  the  ulcenition  may 
extend  to  the  bone  and  neighbouring  joint,  and  the  lust  phalanx  bo 
lost.  Trmtmeitt. — The  nail,  if  black  and  shrivelled,  shoidd  be 
removed  by  fori>cps,  the  wound  i)owdei*ed  with  iodofomi  or  nitrate 
of  lead,  or  dressed  fr<M[u<mtly  with  a  lotion  of  lii^uor  arsonicalis  or 
nitrate  of  silver.  In  strunums  8ubj(?cts  aj)j>i*oi)riate  constitutional 
remedies  must  l)o  given.  If  there  is  a  susjucion  of  constitutional 
syphilis,  the  jiart  shoidd  b<^  dusted  with  C4ilomel,  or  di'CSsiMl  with 
blackwash,  and  Tuercury  or  iodide  of  i>otassium  given  internally.  In 
some  inNeterat<i  cases  it  may  be  necessary  to  scrape  or  shave  away 
the  matrix  of  the  nail,  or  desti'oy  it  by  caustics. 

KruvNcrLrs,  ok  uuil. — A  boil  is  a  cirtnimscriliod  inflammation 
of  the  skin  and  subcutaneous  tissue,  terminating  ingangi'eiio  of  the 
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central  part,  which_i8  then  cast  pff^in  the  form  of  a  slough,  popularly 
called  the  core.  Bolls  j^onenilly  occur  In  cnms,  one  coining  out 
after  the  other  has  healed;  or  several  sniall  ImhIs  form  around  a 
larger  central  one.  They  arc  usually  situated  on  the  neck,  pates, 
bade  of  the  hand,  and  bjick.  Thouj^h  niost  common  in  the  young, 
they  may  occur  at  all  age^.  The  ntnnes  are  numerous.  Ah  j)rodis- 
posing  may  be  mentioned  change  of  habit,  a  too  exclusive  meat 
diet,  diabetes,  albiuninuiia,  altemtions  in  the  blood  depending  on 
acute  disease,  the  emanations  of  sewer  ^as,  changes  of  season  or  air, 
and  cachectic  conditions  however  induced.  The  exciting  (;ause~is 
any  local  irritation,  such  as  chafing  of  the  nock  by  the  collai',  or  of 
the  nates  in  rowing,  the  initation  of  morbid  fluids  in  making  jtost- 
mortem  examinations,  &c.  But  frequently  no  cause,  either  con- 
stitutional or  exciting,  can  be  discoveied.  The  Staphi/ifM'orms 
pytMftnes  citreus  or  aureus,  one  of  which  is  almost  always  pi-esont 
in  boils,  is  the  essential  cause.  Sitfus. — A  Iwil  lx»gins  as  a  red 
pimple  usually  with  a  hair  in  the  ci^iiti-e,  and  as  it  increjises  in  size 
forms  a  painful,  dusky,  i>ui-])lish-red  and  conical  swelling,  with  a 
flattened  apex.  The  inflammation  ma\'  at  times  subside,  and  the 
boil  gradually  disapi)ear  {hfimf  hint).  Mon^  often  the  cuticle 
separates  at  the  aj)ex,  a  vesicle  fonus,  bursts,  and  leaves  a  yellow 
slough  exj)osed,  whicrh  is  (rust  off  as  a  central  coi*e  thniugh  a  single 
opening.  Treatmnd.  -A  boil  may  sonn?times  bo  aboi*tod  by  pluck- 
ing out  the  centml  hair,  injecting  with  carbolic  acid,  ajiplyiiig 
mtrat(.>  of  silver,  or  i)aiTiting  it  over  with  a  thick  layer  of  wUtxlion. 
Should  these  fail,  a  bonici(5  poultice  or  hot  fomentations,  and, 
when*  there  is  much  i)ain,  glytujrine  and  belladonna  may  b(»aj)plied, 
and  after  it  has  broken,  a  sim])le  healing  ointment.  An  incision 
mav  occa-sionallv  be  necrossarv.     The  constitutional  treatment  con- 
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sists  in  att4:?ntion  to  hygi(Mie,  ivgulatit)!!  of  the  diet  and  stjci-etions, 
administnition  of  tonics,  &(;.  Ai-senic,  yeast  (5j.) '"'^1  sulphide  of 
calcium  (gr.  J  to  J)  hav(?  at  times  been  ftnmd  useful. 

rARBi'NC'LE  js  a  s))rcading  inflammation  of  the  subcutaneous, 
tissue  involviniT,  to  some  extent,  the  overlvingskin  and  tenninating 
111  gangrene  of  the  affect^Hl  tissue,  which  is  discharged  inJjKifonn  o^ 
siougnsT^lt  differs  from  a  boil  in  that  it  is  oF  larger  size,  has  a 
leiidency  to  spnmd,  and  is  flatteiKnl  instead  of  (H)nical ;  theit^  is 
greater  brawniness  of  the  suiTounding  tissu(»s ;  the  skin  gives  way 
at  s<:»veral  pliu-os  inst<'ad  of  at  the  ajK'x ;  the  gjuigi*enous  tissue  is 
discharged  in  the?  fonn  of  sloughs  instead  of  as  a  coi-e ;  and  it  is 
acc<mi])anied  by  s<^ven^  i^onstitutional  symj)toins.  Cau^v. — Any 
vitiat<Ml  stato  of  the  constitution,  sut.'h  as  may  be  induced  by  too 
high  or  too  i)oor  living,  g<mt.  diabetics,  albuminuiia,  t\i)hus  or  other 
acuto  fevers,  })rolonge<l  lactiition,  and  the  like.  Fnction  and  pw's- 
sure  ai"e  mentioiuKl  as  exciting  <*auses,  and  ai'e  siiid  to  explain  the 
frequency  of  its  occunence  on  the  nai)e  of  the  neck,  bac^k,  andjmtcs. 
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Til''  [)iir-i'iii'i>'if  til.'  |ij'<)gpnic  micrococci  iBtheeBBcntiaJ  eniisc.    It  ia 

_t> I  nil."  Ill  r II  than  in  tromcu.  anil  diR'B  not  usunllyixiciir  till 

iili'-i  U l.l!''  |..  ri'ni  nl  life.     It  iMeii|x!daltydan^ri)iis  whnnaMO' 

LTitiil  NMih  <h  i!<i'l-'-i,  and  when  it  (Kxnm  on  the  face  <ir  Rcolp.  In 
thi;  lu^m>'i  .->itu;iliii[i.  Hiipptimtivii  phlobitia  of  the  nngiUnr  voiu,  witli 
oxl«iiHiuti  ii[  the  iiifectivo  thrombi  through  thi.>  ophthalinio  vein  to 
thp  nvvoninlui  nn<l  nthxr  lil'xid  sintUMm  iii  thr>  tikull,  and  oonmquent 
monin^tu  or  Kmitirol  b1<K>d-]MiiMititii};,  ih  tho  danger  la  lio  appro- 
honilul.  Myni/alniiu. — It  bo^fina  iu<  n  hard  piunful  ewelliiig.  occiini- 
panipd  by  fever,  f^imnlly  of  d  low  ly}M.<  uiid  with  inarknd  deprnnaon. 
Thi-  HVpUiiig  rapidly  iipr(<adi»,  nnd  toniiH  a  fluttcaed.  tccnendly  mora 
or  Inm  circular.  Filevntion  of  thn  Hkin,  HiiiTrninded  by  oonnidombtu 
liruwny  induration  and  n-dni'SH.  At  first  rod.  it  wmn  bnoinifNi 
purpli»li-Tnd,  dusky  or  livid.  VcBiclcH  form  over  it«  Riirfacv,  nnd 
on  bniKldng,  leave  a  iiuiubcr  of  uperturee  in  the  iikiii  through 
vhich  a  pfpyitih-yollow  flloiigh  is  swn .  The  iijiorturei*  then  conleww, 
and  thf  Hloiigh  id  gradually  thntwtt  off,  Imving  u  granulating 
wound :  <ir  th(>  iTifliininintion  continiiOH  to  eproad,  nml  Ihu  pati«nt 
mny  nink  into  n  low  typhuid  »r  d^lirioim  HlAt«,  and  dii'  of  niitbenia 
or  of  )il(Kid-pitBii[iin|{  (nnpnomin,  wptirtemia,  or  pyicmiu),  Trrat- 
tanil. — Tlio  ctn'ritlh  must  bo  Hii)ip(irh>d  by  fluid  notinHhRiMtt,  and 
•timulauli)  na  indicult'd  by  the  piilw  und  tompcniturv  ;  the  pati«d)t 
■hniili)  huve  ubuiidiinot'  of  freHh  njr,  unrl  should  not.  if  it  can  bo 
nvuideil.  kopp  bin  bod.  Opiutn  nhould  b<-  given  whi<n  then  is  much 
pain,  T<ocal1y.  a  cnidal  incioion  wan  (nnuorly  a  fiivoiirilo  pnuition, 
but  it  is  nttomiod  with  hi  nitir.h  hromorrhogr  (hot  nnleaa  tho  patient's 
powoi's  nro  gixHl  it  Nhould  not  lie  mode.  Stiiiie  reeunimend  Qui 
introiluctiou  of  potitma  fiina  or  the  injcrtion  of  carbolic  Add  into 
the  ciurbuncle,  and  fpi'uk  highly  of  both  plnnH  ui  n  method  of 
ftm«ting  H»  progrew  while  xtill  sTimll.  Others  make  u  aub* 
ouliuiiiniH  ini-iiuon  whnn  thnre  is  much  jniin  luid  tonaion ;  whilat 
the  majority  of  anrgeonn  apply  hwit  nnd  inoixtiire  in  the  form  of  » 
bomcic  puuitioo-  I*<ikc  painted  ringH  of  a  mixture  of  eollodiun  and 
flmible  collodion  beginning  at  tho  perijihery  of  the  iiiiluratiim 
nnd  narrowing  the  circle  doily  towanla  the  cnntro ;  th(^  c-ontrodjon 
trovi  without  iiiworda  gnulunlly  extnulen  thi'  slough.  Hctnping 
awfty  the  stoughri  iind  diMiwed  tiwineH  with  a  Vnlkinaiin'H  spoon 
and  nftcrwnnln  swabbing  with  pun-  mrliolic  iiriil  is  rrcommonded 
tor  preventing  iwiitia  puiminiug.  1  hiivn  tried  this  niethod  and  uui 
Hpmk  welt  of  it.  Tlie  hn>iiiorrhagr'  attotiding  the  scraping  is  much 
lew  than  might  !■>  imagined,  IliiUing  rapidly  enaueii.  When  the 
■longha  have  tii'purut«^d  or  havo  hoeii  removed,  the  wound  "huiild  b« 
tT<<iiU<d  UK  u  granulating  ulcer. 

Lt'1'1'4  vl'UiAUIH  IK  a  diMNiMOof  childhood,  luidM'Idoni  liegins  nft«r 
tfaan^ofpuht-Tty.  Ilifchonicteriaedby  thefonrationiif  ytillowish- 
mf  Doduiee  in  the  akin  or  mucoiu  membnuie.  und  subwwjuontljr 
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by  flcarring  and  often  great  destruction  of  the  affected  tissues 
and  much  deformity.  Came. — It  has  been  shown  to  be  of  the 
nature  of  a  local  tuberculosis  depending  on  the  presence  of  the 
tubercle  bacillus.  Patholixfy, — The  deeper  layers  of  the  corium 
become  infiltrated  with  small  round  cells,  amongst  which  new 
capillaries  are  formed.  In  this  granulation-like  tissue  are  found 
non-vascular  areas  resembling  in  structure  miliary  tubercles,  and 
in  them  giant  cells  and  the  tubercle  bacillus  have  been  discovered. 
The  small-celled  infiltration  extends  along  the  vessels,  sweat- 
glands,  sebaceous  glands  and  hair-follicles,  and  may  finally  involve 
the  whole  of  the  corium.  The  granulation -like  tissue  may  then 
either  undergo  atrophy  and  bo  partially  absorbed  without  ulcera- 
tion, though  leaving,  nevertheless,  a  permanent  sc€ir;  or  it  may 
undergo  caseation,  and  the  cuticle  giving  way,  break  down  into  an 
ulcer. 

Signs, — The  disease  begins  as  reddish  or  amber-coloured,  semi- 
transparent,  apple- jolly-like  nodules,  the  colour  of  which  does  not 
completely  disappear  on  pressure.  The  nodules  later  become 
slightly  elevated,  and  several  coalesce,  forming  larger  nodules  or 
tubercles,  over  which  the  cuticle  forms  slight  scales.  The  centre 
of  the  patch  may  now  undergo  atrophy  and  partial  absorption, 
leaving  a  slightly-dcpi*ossed  whitish  cicatrix.  In  this  way  the 
disease  may  become  cured ;  or  while  cicatrization  is  taking  place 
in  the  centre  the  disease  may  continue  to  spi'ead  at  the  margins. 
Or  the  lupous  patch  may  break  down  and  ulcerate,  the  surrounding 
skin  often  becoming  inflamed.  The  edges  of  the  ulcer  are  raised, 
whilst  its  base  is  smooth,  red,  and  spongy-looking.  The  ulceration 
may  proceed  gradually  or  rapidly,  and  extend  through  the  skin  or 
mucous  membrane  to  the  underljdng  structures,  destroying,  as  when 
the  nose  is  attacked,  skin,  mucous  membrane,  muscle,  cartilage,  in 
fact  everything  except  bone.  The  favourite  seat  of  lupus  vulgaris 
is  the  face^ especially  the  ala  of  the  nose;  but  it  may  attack  the 
skin  anS^mucous  membrane  of  almost  any  part.  It  is  more  common 
in  females  than  in  males.  From  tubercular  syphilis,  the  affection 
^r  which  it  is  perhaps  most  likely  to  be  mistd^en,  it  may  be  dis- 
tinguished by  the  age  at  which  it  began,  the  history  of  the  case,  and 
the  absence  of  concomitant  signs  of  s}'philis. 

Treatment, — The  lupous  patch  shoiild  be  thoroughly  scraped  with 
a  Yolkmann's  spoon,  the  scraping  being  continued  as  long  as  any 
soft  lupoid  material  comes  away,  and  until  the  tissues  feel  hard  and 
resisting  to  the  s|)oou.  The  actual  cautery,  or  some  form  of  caustic, 
should  then  be  api)liod  to  the  raw  surface,  or  a  skin  graft  applied. 
The  wound  should  bo  dressed  with  iodoform  or  other  antiseptic,  and 
healing  is  quickly  accomi)lishcd  with  comparatively  little  scarring. 
Any  small  lupoid  tubercles  amund  the  main  patch  may  also  be 
scraped  or  touched  with  the  galvauo-cauterj'  point.    Internally, 
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cod-livni-  oil.  anwnic.  or  the  phosphate  or  the  iodide  of  i"*"'  »»*y 
guiipmlly  l>e  kivoii  with  mdvanta^.  _^^ 

Lupi-8  EB\-niEMATosu8  i»  a  cellular  new  ^^iwth  chamctoiMed 
by  onu  nr  more  circwmscribcsl  reddish  patcliew  tovi-rwl  lij'  RTejTBhM 
yoUuwish  t?ren«y  adherent  nculw.  /'"'Ai/w/y,— Tho  miiill""**^"*  ~* 
sobBceoua  follielea  l)ecoine  dilated,  and  tho  tissiiM  intiltnitwt  with 
HUmll  nmnd  colls.  The  follicles  then  beroiue  unlargcd  itn<I  diHt^iided 
with  aobaeomifl  material,  which  exudes  and  (iimis  greasy  t*™'*'  "•" 
the  surfitco  of  the  lupous  pateh.  Theiw  Mcnleit.  on  I'emov-nl.  »>*  «'"™ 
CODtinuoutt  with  the  plugit  of  sebiu-eous  inatorial  filling  tfap  '"  ™^ 
Later,  the  follicles  are  destroyed,  and  the  infiltnitiiig  wlls  coawiMl 
into  cicatriinol  fibroiiB  tissue.  The  oiu*-  u  unknown.  *>"*  .''  " 
believed  to  be  tuberetiloua.  It  has  not  been  proved  to  ^^  pther 
hereditary  or  contagious.  .SVgm.— It  begins  moat  c«nHn"0"v"  W 
tho  checlM  or  noae  in  the  fonu  of  ono  or  uioro  erythciin*-"""  '^ 
patches,  which  fade  momentarily  on  pressure,  and  are  oftt-ri  i****"'™* 
with  itching.  The  patches  beoiime  covered  with  greasy  («al**,£"»- 
tiiiuoiw  with  the  ttebofeuus  matter  in  the  enlarged  follicle*-  "*r 
usually  Hpread  by  their  slightly  raised  edges,  leaving  dry.  !""*• 
dejireiwetl  scars  iii  their  centre,  which  are  productive  of  con»'0*''*''|™ 
defonnity.  but  ulceration  does  not  oocur.  The  disease  ih  '""""ly 
always  Hymmotrical,  aSects  most  commonly  tho  cheeks  n"»'  """e, 
less  coiuuionly  the  MrB.'wcalp,  lijw,  backs  of  tho  hands  nnd^fii"**''^. 
and  after  un  apjiarent  cure  is  liable  to  a  rela^we.  It  is  moat  frf^"^-*".* 
in  women,  begins  iiij-oung  adult  life,  in  verj-  chronic  in  its  *'""i?'* 
'and  is  often  oomplicatfld  by  attacks  of  eryaipelaH.  Trmtmrnl.—^'o* 
genoml  health  should  be  attended  to.  and  oraenio,  cod-liver  O"-  "t 
iron  shouhl  be  givon  if  indicated.  Very  numerous  ajiplicatJuna  tor 
relieving  the  itching  and  prom<iting  absoi-ption  have  been  recx>m- 
mend^I.  such  as  mercurial  ]ilaster.  iodine,  and  olente  of  irinc  ;  liHt 
the  best  iin'tliMl  is  linear  Kcaiification  or  Mcraping.  whidi  laust  l>e 
repeated  from  limi-  to  time  for  <>ousidemli1e  (wriods. 

KrixiiI)  is  an  overgrowth  nfthe  hbroun  tissue  of  n  eieutrix.  and 
appnarx  hi*  a  rnisnl,  firm  but  rlustie.  Nin<Kith.  pole  r(<d,  unsightly 
musH.  taking  more  or  leM  the  sha]ie  of  the  »mr.  It  may  oomir 
in  luiy  sour,  thoM'  of  mucous  membmnc  as  well  as  skin,  but  is 
pcrhnpA  nioHt  fnvjnontly  met  with  after  bums,  and  in  the  M'onf  left 
on  healing  of  tubi'milous  iilceni  and  ali"oeH)fi.«.  It  would  iip|iear  to 
di^pend  upon  on  idifltiyncmsy  in  the  inilividunl.  niice  Hfter  removal 
the  keloid  cotutition  nearly  alwiiys  returns  when  thf  wound  hnals. 
It  is  iKiUnr,  therefore*,  Ut  leave  it  alone.  I'aiiiting  witli  iodine  and 
liiuiw  8cariS(utton  are  udvi>«Hl. 

IxnttnwiNO  XAIL  i"  niOBt  freijuently  met  with  in  the  great  toe  u 
thi-  nvult  of  wearing  tight  Ixntn  and  of  cutting  the  naiU  sqiuuv. 
Th"  tight  boot  pi^sMM  the  skin  ovi-r  the  sharp  corner  of  the  iiiiil  on 
tvd  N(/e,  aad  uloenitiuii,  ittt«uiled  by  the  fvrmatiaa  gf  cx<^uisitely 
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tender  and  exuberant  granulations,  rcBults,  giving  tlie  part  tlie 
appearance  as  if  the  nail  luul  grown  into  tho  flesh.  The  condition  is 
a  very  painful  one,  and  troublesoino  to  cure.  The  irentmeut  con- 
sists in  wearing  square-toed  booti),  tK)  as  tf)  provide  i)lenty  of  room 
lor  the  toes,  and  then  preasiiig  a  inece  of  tinfoil  or  lint  between  the 
edge  of  the  **  ingrowing  "  nail  and  the  overhanging  portion  of  skin. 
Should  this  not  succeed  a  longitudinal  ntiip  of  nail  should  be 
removed,  and  the  prominent  granulations  and  redundant  skin 
shaved  away  to  the  level  of  the  nail,  together  with  that  portion  of 
the  matrix  oorresjwnding  to  the  strip  of  nail  removed.  As  the 
operation  is  excessively  painful,  it  should  bo  done  under  an  anaes- 
thetic, or  the  ether  spi-ay  may  bo  used,  or  the  jwirt  injected  with 
cocaine. 

Hypertrophy  of  the  toe-nail  oceasionally  occurs  as  the  result  of 
neglect  or  chronic  congestion  of  the  matrix,  and  may  aasume  the 
form  of  a  honi.  The  treatment  consists  in  cutting  away  the  h^'per- 
trophied  jwrtion  or  in  removing  the  whole  naU. 


X^ 


Injur  its  of  tJte  Scalp 

Contusions  of  the  scat.p  aro  veiy  coi 
falls  or  blows  on  the  head,  and  Jire  frequen 
in  children,  by  oxti*avasatiou  of  blood,  and 
tionof  a  hcematoma  or  blood-tumour.     In 
tumours  are  of  frequent  occurrence  in  cons* 
sure  on  the  head  during  birth,  especially  \ 

been  used,  ai 
cepJialhcematom 
extravasated  (1 
rosis  and  the 
between  the  per 
In  the  latter  e 
tumour  is  gene 
consequence  of 
firmly  attached 
sutures ;  in  the 
diffuse,  and  in  s 
over  the  whole 
head.    The  diff 
mistaken  for  an  abscess,  from  which,   how* 
tinguished  by  its  sudden  formation    and  t 
of  inflammation.    The  circumscribed,  which 
fluctuating  tumour  with  hard  and  often  sha 
times  very  difficult  to  diagnose  from  a  dep 
the  case  of  the  blood- tumour  (Fig.  Ill,  a)  the 
the  coagulation  of  the  blood  at  the  circun 
Dart  rATTiQ^n'**'-  ^— 


Fia.  111. — A.  Section  of  a 
cephalbsematoma ;  and  b. 
a  depressed  fracture.  The 
dark  shading  in  a.  repre- 
sents the  coagulated  blood. 
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Wounds  of  the  sc.\xr  vary  in  extent  from  a  mere  scratch  to 
an  extensive  denudation  of  the  bone,  and,  like  other  wounds,  may 
be  incised,  lacerated,  punctured,  or  contused.  Though  large  por- 
tions of  the  scalp  may  be  torn  up  from  the  bono,  sloughing  is  very 
rare,  as  the  arteries  which  supply  the  scalp  run  between  the  skin 
and  the  aponeurosis,  and  hence  are  contained  in  the  flap.  Scalp- 
woimds  are  frequently  attended  with  sharp  hwrnorrhage ;  they  are 
also  often  associated  with  fracture  of  the  skull,  search  for  which 
should  always  be  made  by  passing  the  finger  into  the  wound. 
Moreover,  they  are  apt  to  bo  complicated  by  erysipelas  or  cellu- 
litisj  with  the  formation  of  pus  between  the  aponeurosis  and  the 
pericranium,  and  where  the  bone  has  been  much  contused,  by 
suppuration  beneath  the  pericranium,  in  the  diploe,  or  between 
the  bone  and  dura  mater.  Suppuration  in  any  of  these  three 
situations  may  be  followed  by  necrosis  of  the  bone,  by  septjcaemia 
or  pyflemia.  or  by  inflammation~of  the  brain  and  its  membranes. 
When  a  flap  of  the  scalp  has  been  completely  detached,  and  even 
when  the  pericranium  has  also  been  lost,  necrosis  need  not  neces- 
sarily occur,  since  granulations  may  spring  up  from  the  bone,  and 
cicatrization  follow. 

Treatment, — The  scalp  should  be  shaved  for  some  distance  around 
the  wound,  well  washed  with  soap  and  water,  then  with  ether  or 
turpentine,  and  finally  with  an  antiseptic,  whilst  the  wound  should 
be  carefully  cleansed  from  all  loose  hairs,  dirt,  grit,  &c.,  then 
flushed  out  with  the  antiseptic,  and,  if  small  and  incised,  closed 
with  adhesive  strapping  over  a  pad  of  sal  alembroth  gauze  and 
supported  by  a  capeline  or  other  form  of  bandage.  When  large 
portions  of  the  scalp  have  been  stripped  up  but  not  detached,  the 
flaps  after  cleansing  should  be  carefully  replaced,  and  secured  by 
aseptic  sutures.  Hiemorrhage  is  usually  readily  controlled  by 
presmire,  though  occasionally  it  may  be  necessary  to  completely 
divide  a  partially  torn  artery  or  to  apply  a  ligature.  If  the  wound 
is  extensive  the  scalp  should  be  completely  shaved  and  cleansed  as 
above  mentioned,  whilst  the  patient  should  be  kept  at  rest  for  a 
lew  days,  placed  on  low  diet,  a  smart  purge  given,  and  a  careful 
watch  made  for  signs  of  suppuration.  Should  such  occur,  the 
adhering  margins  of  the  wound  should  bo  separated  to  permit  the 
free  escape  of  the  pus,  and  the  wound  be  allowed  to  heal  by  granu- 
lations. If  pus  forms  at  some  distance  from  the  woimd,  an  incision 
must  be  made  at  that  spot  through  the  scalp,  of  course  avoiding 
the  track  of  any  large  vessel. 


Injuries  of  the  Cninial  Bones, 

Contusions  of  the  cranial  bones  are  always  serious,  espe- 
cially when  attended  with  a  wound  of  the  scalp,  inasmuch  as  they 
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are  liable  to  be  followed  by — 1,  Inflainmation  of  the  pericranium, 
whi(;h  may  tenninate  in  suppuration  between  it  and  the  bone,  and 
nei^roHis  of  the  external  table  or  even  of  the  whole  thickness  of  the 
skull :  2,  Huppuration  in  the  diploe,  with  implication  of  the  large 
diploic  veins,  and  probably  septicsemia  or  pyaemia ;  3,  suppuration 
between  the  bono  and  dura  mater,  and  subsequent  general  menin- 
gitis ;  4,  clironic  inflammator}*  thickening  of  the  cranial  bones  or 
dura  inator,  giving  rise  to  constant  headache,  impairment  of  one 
of  tho  si>ecial  son-sos,  epilepsy,  or  even  insanity;  and  o,  cerebral 
abscohw. 

Sf'gNS. — Contusions  of  the  skull  are  attended  by  no  primary 
symptoms,  but  should  any  of  the  above-mentioned  conditions 
supc^'vone  there  will  bo  the  usual  signs  of  inflammation  locfUised 
to  the  injurcKl  spot,  with  more  or  less  constitutional  disturbance. 
1.  In  nimple  pencninial  inflammation  the  symptoms  will  usua^y 
subside  in  a  few  days.  2.  Should  pus  form  between  the  peii* 
ciiinium  and  tho  bone,  there  may  be  chills,  and  perhaps  ligOTB, 
with  local  signs  of  suppuration;  whilst  the  bone,  should  nccroBis 
occur,  will  become  dr>'  nnd  yellowish-brown  or  greenish- white  in 
colour.  3.  Should  su])puration  ensue  in  tho  diploe,  there  will  be 
rigors,  followed  by  high  temi)erature,  and  probably,  later,  signs  of 
py;emia  or  septicii'mia.  4.  Pus  between  the  bone  and  dura  mater 
will  })i*  iTidicnted  by  headache,  vomiting,  rigors,  monoplegia  or 
hemiph^gia,  delirium,  or  stupor,  followed  by  convulsions  or  ooma 
(see  intracranial  suppnratian) ;  whilst  locally  a  circumscribed  swell- 
ing may  fonii  over  the  injured  pjirt  (/V*^'«  pvffy  tumour)^  or  if 
there  be  a  wound  it  will  bt»como  dry  and  the  bone  discolourel. 

Treafmenf, — When,  fix>m  the  account  of  the  injury,  it  is  probable 
tliat  the  bone  has  btKjn  contused,  measures  should  bo  taken  to 
prt'vent  iiiflammution  by  rest,  cold  to  the  head,  free  purging,  and, 
where  tliuri>  is  a  wound,  by  strict  antisi^ptic  precautions.  Should 
supi)urution  be  suspected  between  the  peiicranium  and  the  bone, 
fre<>  incisions  to  let  out  the  pus  should  at  once  be  mtide ;  whilst 
should  the  signs  point  to  the  f(»rmation  of  jms  between  the  bone 
and  dura  mater,  the  trejihine  should  be  applied.  For  suppuration 
in  the  ili])loe,  and  the  consequent  soptiaemia  and  pyiemia,  little  or 
nothing  ctin  \m  done. 

FuArrriiES  of  the  boxks  of  the  skull  mav  lx»  divided  into — 
1,  Fractures  of  the  vault;  and  2,  Fractures  of  the  base. 

1.  Fractukes  of  the  vault. — Causes. — Oenerallv  direct  vio- 
lence,  as  a  blow  on  the  head  with  a  sharp-pointed  body,  or  fall 
on  a  sharp  itlge.  (Hlows  with  soft  Ixxlies  or  falls  on  soft  ground 
on  the  head  moif»  oft«'n  cause  a  fracture  of  the  base,  or  a  fissiued 
fnidun»  ext"iiding  ov(»r  the  vault  to  the  bas<».)  Occasionally 
imlireri  violence,  as  a  blow,  say,  on  the  fi-ont  of  the  head,  causing 
a  fracture  at  the  back  {/radurt  by  ooutrtcoup). 


FRACTURES  OF  THE  VAULT  OF  THE  SKULL, 
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Varietiei. — The  fracturu  may  take  the  funn  uf  a  Himplo  GtiaiiTO 
(fiuumi  /raciiirr),  iir  of  wovcral  tixiiunii  rutlintinf;  in  vikriiiue  dlrec- 
tiuae[»tirlfatrorradiiiled/raetitre);  or  the  xkull  nt  th<>  scut  of  injur]' 
inuj-  be  brokciQ  iiito  BRvcml  picwri  [mmtaiuiiM  /nieliire),  one  or 
moro  of  which  may  \>e  prejwwl  inwiinU  Ik-Iow  tho  mirfnco  of  the 
rest  of  the  bone  {ilrjireard  fnictiire);  or  a  iHirliim  nf  boiiP  in  niro 
inatunccs.  an  iu  hoihp  tontm  of  sabre- woui»Lt,  miiy  \n  ruiHed  uliove 
the  surface  of  the  ckull  {elemtnl /radiire).  At  Umos  the  fracture 
coneists  of  a  moro  iiunctuw  uf  the  bono,  with  diivinn  itiwardit  into 
the  membranes  or  bniin  of  the  sharp  fiuf^iipnts  of  tht<  inner  table 
{pHndured  /riiditre) ;  und  liiatly,  the  fmctnro  mny  bo  liinitod  either 
to  the  outer  or  to  the  inner  table  of  the  tikull  {/•arlial /racture).  In 
any  of  these  varit-tii-n,  t-xcopt,  perhaps,  in  tho  punctured,  tho  scalp 
mayremuiii  whole,  when  tho  fr.icturc,  ax  in  other  aituiitiuns,  is  said 
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to  be  timple  ;  or  thL<ru  may  lo  a  wound  of  thu  scutli  leading  to  the 
fracturo,  whon  it  is  said  to  be  cuiii/xii""/.  In  children  tho  bono  may 
be  doprpMsol  witliout  fractun,-. 

Slatr  of  the  imrte. — In  limplt  JUttirt  tbore  i«  no  dii<])lavem(rnt  of 
tho  bono,  but  a  nicni  crack  extending  from  tho  part  struck  for  a 
variublo  diatanco  over  t]ie  vault,  and  h'equently  runnin)^  throut^h 
tho  base  of  tho  dhull.  In  tho  eirllulej'niclnre  eev<Tal  fiiwurcs  rndiato 
over  the  vault  From  a  central  point,  at  which  thu  Ixine  is  fmiuentty 
punctured.  Tho  rumminvifi  fnuUirt  is  K*-'noTat]y  comjtouml,  and 
one  or  more  of  the  fraf^nents  oiay  bo  couiplefcly  ilotached  or  driven 
through  tho  dura  muter  into  tjie  brain,  which  itself  way  pro- 
txude  throuj-h  the  external  wound.  In  the  drprttted  /mctiire  the 
depreascd  fniBineiLtit  may  1«  loose  or  firmly  lodcetl  toftotlior,  often 
forming  a  shallow  or  di'Op  rounded  or  ovui  doprcMHion,— jxxi'/  and 
gutter  (ructurew,  a»  thoy  are  aometimes  called  (Fifj.  112).  EUmUd 
fivrturu  (Fig.  U3)  are  not  often  met  with  iu  civil  practice.    They 


At  tiine»  til.'  iriflictiiijt  Ixxly  him  l^-.''!!  fouiii 
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(dt.  BulhatarDvw'a  Hwpilal 

HonDm. )  ( Drni 

ing  of  the  bone,  or  a  fragment,  may  be  con 
driven  into  the  dura  mater  or  brain.  Any  of 
bo  complicated  by  laceration  or  uthor  injury 
membranea,  or  by  ruptiife  of  the  iniJjlo  men 
of  the  venouB  sinusea.  in  all  fractures  in' 
except  in  tbe  nmple  tistnire,  there  is  usually 
of  the  internal  than  of  the  external  table.  Ii 
produced  from  within  the  /•^-"— 
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Here  only  are  given  the  principiil  local  nigns  of  the  various  forms 
of  fracture  of  the  vault.  In  a  simple  Jissureil  fracture  there  is  no 
sign,  but  in  the  ctunpouud  itiriety  the  fissure  may  be  detected  by  the 
finger  in  the  wound.  A  shaq)  edge  of  the  torn  pericrunium,  a 
suture,  or  a  natural  inequality  may,  however,  if  care  is  not  exer- 
cised, be  mistaken  for  such  a  lihi^ure.  In  the  dejtrrwed  /ntrtnre  the 
depression  in  the  bone  in  the  simple  variety  may  Ik)  obttcured  by 
extra vasated  blood  either  in  the  scalp  or  under  the  i>ericranium,  but 
in  the  annjKmnd  variety  it  can  be  felt  by  the  finger  and,  if  the  wound 
is  large,  seen.  In  both  varieties,  when  the  bono  is  much  depressed, 
signs  of  local  compression  of  the  brain  may  be  present.  In  the 
pundurtd  fracture  the  sharp  fragments  may  1)0  detected,  with  the 
finger  or  with  a  prolx),  projecting  into  the  interior  of  the  cranium, 
and  signs  of  local  compression  may  or  may  not  be  present ;  later, 
symptoms  of  inflammation  of  the  brain,  if  the  fragments  are  not 
removed,  will  almost  certainly  supervene.  In  both  the  compound 
depressed  and  punctured  fnicture  there  may  l)e  comminution  or  loss 
of  bone,  and  portions  of  lacerated  brain  substance  may  at  times 
exude  through  the  fracture.  Fracture  rf  the  in  tier  table  is  very 
difficult  to  diagnose,  but  later  it  may  bo  iudicat<xl  by  an  increase 
of  local  temperature,  signs  of  local  compression,  and  lix^lized  i)ain 
from  irritation  of  the  dura  mater.  It  is  said  that  a  friction  sound 
may  sometimes  be  heard,  from  the  rubbing  of  the  bruin  and  pia 
mater  on  the  sharp  fragments.  AVhen  a  fracture  is  situated  over 
the  frontal  sinuses  there  may  be  emph3'sema  f ix>m  escape  of  air  into 
the  connective  tissue,  or  if  the  fracture  is  compound  air  may  be 
forced  out  of  the  wound  on  blowing  the  nose. 

The  dangers  of  fracture  of  the  i^iult  may  be  summed  up  as — 
1.  Immediate,  {a)  injury  to  the  brain,  and  (A)  septic  inflammati(»n ; 
and  2.  Bemoto,  (a)  continued  heudai'he.  (/>)  epilepsy,  and  (r)  insanity. 

The  treatment  of  fracture  of  the  vault  will  necessiirily  vary 
according  to  the  nature  of  the  fracture  and  of  any  cerebnil  com- 
plications that  may  bo  present.  The  general  indications  are  to 
prevent  inflammation  of  the  brain  and  its  membranes,  and  to 
relieve  any  existing  brain  complication.  Thus  the  jMitient  should 
bo  placed  at  perfect  rest  in  a  darkened  room,  every  source  of  cerebral 
initation  avoided,  an  ice-bug  applicnl  to  the  shaven  head,  the  bowels 
acted  on  by  a  calomel  piu-ge,  and  the  diet  restricted  to  slops. 
When  the  fracture  is  com])ound,  it  should  be  fully  exposed  by  a 
free  incision  in  the  scalp,  and  ever}'  care  taken  to  render  the  wound 
aseptic,  and  to  promote  healing  by  the  first  intention.  1.  In 
fUmred  fracture,  groat  care  should  be  taken  to  remove  any  dirt  or 
hair  from  the  fissure,  widening  it  if  nec^jssary  for  tliis  i>urposc^  by 
chiselling  away  one  of  its  margins.  When  symptoms  of  cerebral 
compression  are  present  the  question  of  trephining  will  tuni  upon 
the  probable  nature  of  the  cerebral  lesion  (see  Compression  of 


Brain).  2.  In  dejmmtl  fracture  the  treatment  will  differ  ■ecotdiag 
•«  tlw  fraclure  is  (imple  or  comiMmiid.  sod  accontin^  bb  srniptonia 
of  tncnJ  eomiawskiD  of  the  bnuo  am  m  are  not  prwent.  lit  ^ 
ttmfdr  funn,  anleM  the  depn«tion  is  deep  and  lhere<  are  signs  of 
tucml  eompreaNon.  no  opetatire  interference  ahould  be  untlertaken. 
In  the  cinpimitd  form,  any  fragment  found  loose  or  penetrating  the 
mombrane*  of  the  brain  should  be  rrmoTed.  nrit  slightly  deprcMtid. 
nised.  ]irovided  the  elevator  can  be  readily  inserted  bt-noatfa  it.  II 
a  fngment  is  deeply  de]>rogocd  and  cannot  be  railed  by  the  elerator 
the  trephine  had  better  be  applied.  When,  howercr.  the  dopreaBoa 
is  but  slight,  and  the  fragnioDto  are  inlerloi-ked.  »»  in  jnwrf  and 
gutirr  frscturee.  the  case,  unle^  there  ape  signs  of  local  comprtm- 
aon  of  the  lirain.  should,  as  a  Txtle.  be  left  t^)  OAture.  The  potiaat, 
bowcrer.  should  be  rarefully  watched  lott  inflammation  BUpervena, 
on  the  fiiMt  signs  of  which  the  dipr«*«ed  bono  should  lie  rcauored  hy 
the  aid  of  the  treplmie.  lu  both  the  .■imple  and  eompound  varietM* 
the  dejireaei!!)  bone,  it  it  is  apparently  caumpg  compression  of  Iba 
braift.  muat  be  raised  Iiy  the  elector  or  by  means  of  the  ticphine. 

i*t\ch  fierhnps  has  been  the  usual  teaching,  but  thcTo  aro  many 
fiurgecms.  and  amongst  them  the  author,  who  now  ivcoiumend  tho 
rutins  of  the  deiirtwaod  fragments  under  nearly  all  drcumsEMiues, 
even  when  there  ix  no  ezlemnl  wound:  as  althou^  many  raw  of 
depravwd  fracture  undoubtedly  recover,  nevertheleiw.  inSommatiao 
uf  the  brain  and  its  membrunes.  or  if  this  danger  is  escaped,  enhae- 
qiM^it  trouble,  such  as  long.conlinucd  headache.  profrrcesiTe  mental 
inability,  or  even  epilepsy  and  insanity,  may  ensue  from  the  init*- 
lion  of  the  depressed  lione,  or  fiom  the  damag«  done  by  it  to  the 
dura  or  brain.  In  yiiHclunJ  fmcture  the  treidune  should  always 
bo  a|>p)ied,  as  here  the  fragments  are  driven  vertinUly  inwards 
(■ee  Fig.  1 14),  and  though  Ihey  may  not  have  punrturcd  the  durs, 
will  invariably  net  np  inOammution  it  not  removed.  In  frsctara  of 
lb«  iittrrmtl  Itiklr,  ^lo,  the  trephine  uogfat  to  be  applied;  hut  this 
lurm  of  frnrtiiro  is  s.-ldom  diajniosed. 

After  an;  kind  of  fracture  the  patient  idioulii  be  carvfnlly 
watrbcd  for  a  month  or  nix  wveks.  and  even  though  no  complica- 
lions  are  present  iit  Hrnt.  the  greatest  care  should  Iw  eierdaed,  and 
■ny  indiicTwtion  in  diet.  abuKO  of  otimultuita.  or  nndne  mEUtal 
vscitrmrnl.  (huuld  lie  avoided.  '*a  tin  Brut  aign  uf  iotmcrsaial 
mischief  such  as  local  paialysiH,  epilepsy  at  optic  npuritiis  lbs 
ti«phine  should  Im  Uied. 

2.  Fkactcrk  or  THE  hakk  is  gener.>IIy  caused  by  a  blow  or  foU 
upi>ii  the  mult,  the  fi«un'  c-xt/-niling  from  th>'  juil  struck  to  the 
how- :  <ir  il  may  hi-  Aw  t«  a  tall  ui-uti  Ih-  f«-t  ct  ml's.  the  fractnr* 
1>.-ing  thon  produrpd  by  the  -hock  tRui>.-iiiittiil  to  tli<'  wciiiitsl  bofw 
thmugh  the  spiiu'.  Rarely  it  has  U^-n  caiucd  by  n  nharp  instm- 
inenti  as  a  sword  thrust  through  the  ruof  of  the  orbit  ur  nuee,  or  by 
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a  blow  on  the  lower  jaw  fracturing  the  glenoid  cavity  or  forcing 
the  condyle  through  it.  As  a  rule  the  anterior,  middle  or  iK)8terior 
fossa  is  found  fractured,  according  as  the  blow  falls  upon  the 
anterior,  middle,  or  postc^rior  part  of  the  vault  of  the  skull. 
Should  the  force,  however,  be  very  severe,  fissures  may  radiate 
from  the  seat  of  injury  to  two,  or  even  to  »ill  three  fossto.  Prac- 
tores  through  the  middle  fossa  generally  involve  the  i)etrou8 
]k>rtion  of  the  temporal  bone  on  one  or  both  sides  of  the  skull. 
Thus  they  frequently  extend  through  the  internal  and  external 
auditory  meatus  and  walls  of  the  tympanum,  lacerating  the  pro- 
longation of  dura  mater  contained  in  the  internal  auditory  meatus, 
the  reflexion  of  the  arachnoid  around  the  seventh  pair  of  nerves, 
and  the  membrana  tympani,  and  so  allow  of  the  escape  of  the 
cerebro-spinal  fluid  from  the  external  auditory  meatus.  The  frac- 
ture may  also  involve  the  lateral  sinus  or  middle  meningeal  artery, 
in  which  case  blood  may  be  found  mixed  with  the  cerebro-spinal 
fluid  that  escapes  from  the  ear.  Fracture  of  the  i)ost<^rior  fossa 
extends  through  the  fomnion  magnum  of  the  occipital  bone,  and 
frequently  through  the  petrous  jwrtioiis  of  the  temporal  bones. 
Fracture  of  the  anterior  fossa  involves  the  roof  of  the  orbit  and 
nose.  One  or  more  of  the  nerves  that  escape  through  the  bony 
foramina  in  the  base  of  the  skull,  the  lat^^ral  sinus,  the  middle 
meningeal  artery,  or  one  of  the  smaller  blood- channels  are 
frequently  torn  or  otherwise  injured  in  a  fracture  of  the  base ; 
whilst  the  inferior  lobes  of  the  brain  are  often  extensively  lacerated 
and  contused,  or  compressed  by  (>xtravasated  blood.  It  should  bo 
remembered  that  a  fracture  of  the  base,  if  the  membrana  t}nnpani 
or  the  mucous  membrane  covering  the  cribriform  plate  of  the 
ethmpid  bone  is  ruptured,  is  really  of  the  nature  of  a  compound 
fracture,  and  henc«  is  liable  to  be  followed  by  septic  inflammation, 
which,  moreover,  may  spread  to  the  membranes  and  brain. 

Signs, — At  times  there  may  be  none,  and  the  nature  of  the 
injury  may  be  quite  overlooked.  Generally,  however,  s^inptoms, 
such  as  compression,  indicative  of  a  severe  Icsicm  of  the  brain 
oo-exist,  and  these,  together  with  the  history  of  the  way  in  which 
the  injury  occurred,  should  lead  us  to  suspect  that  the  Imse  is  frac- 
tured. The  signs,  however,  which  when  present  may  bo  considered 
diagnostic  of  the  injury  are — 1.  The  escape  of  cerebro-spintd  fluid 
from  the  ear,  nose,  or  mouth,  or  from  a  woiuid  if  one  exists. 
2.  The  escape  of  blood  from  similar  situations.  3.  Effusion  of 
blood  under  the  conjunctiva,  about  the  mastoid  process,  or  in  the 
sub-occipital  region;  and  4.  Injury  of  one  or  more  of  the  cranial 
nerves. 

1.  Cerebro-spinal  fluid  consists  principally  of  water  holding  in 
solution  a  large  amount  of  chloride  of  sodiiun.  It  has  a  low 
specific  gravity  (1002),  and  contains  a  substance  which  reduces 
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cnpper  oxide  but  is  not  sugar,  and  little  or  no  ulbuineii.  WLeu  it 
escapea  in  considerable  quantities  (eevoral  pinta  in  the  twonty-foiu 
hours]  immediately  after  on  injury,  it  i«  pathognimioiiic  iit  fracture 
of  the  biiBe.  EBcapinp;  from  the  oar,  it  indicates  fnu'ture  of  tb« 
middle  or  jiost^or  fossa :  from  the  noee  or  mouth,  generally  the 
anterior  fossa.  thout;h  in  trseture  of  the  middle  or  jiOHterior  foaea 
it  may,  by  passing  oloDf^  the  Eiislaohian  tube,  or  through  a  fractoie 
of  tht>  basilar  pmcess  wiUi  liuy'ration  of  the  niucxiUB  meinbnuic  of 
the  pharyngeal  vault,  al»ii  rome  from  the  nose  or  muutli. 

'2.  lltood  may  csoapL>  from  tho  aanie  parte  and  by  the  same 
chunnoU  but  has  not  Uie  like  diagnostic  value,  since  bleMing  from 
the  ear.  and  esjiedally  from  the  nose,  muy  oucur  from  ciiuses  otfaor 
than  fracture.  8till  when  blood  escapes  in  considerable  ijusntiliee, 
and  for  some  time  after  the  injury,  it  is  when  combined  with  otfa«r 
evidence  of  severe  cerebral  mischief  a  sign  of  importanue.  It 
should  not  be  forgotten  that  blood  coming  from  tlio  nose  or  roof  of 
the  phaiynx  may  be  swallovc<l  and  afterwards  vomited  or  jxiMed 
per  rfctiuu, 

'4.  Kfiusion  of  blood  under  the  ricular  conjunctiva  and  ecchymoos 
about  tho  mastoid  process  and  8<ib-occi]iital  region,  are  eigna  of 
less  tbIuo  :  the  former  may  indinite  fracture  of  the  anterior,  and 
Die  latti-r  fmctiiro  of  the  posterior  fos;^,  tho  blood  ]>a»ting  along 
the  fioor  of  the  orbit  ui  the  one  vase  to  the  conjunctiva,  and  in  the 
other  draining  through  the  fracture  and  a|ipcaring  inidor  the  skin. 

4.  Injury  to  one  or  more  of  the  cranial  nerve*  will  bo  indimted 
by  paralysis,  Iohm  of  function,  or  eposni  of  the  parts  which  they 
supply.  Thus  thert'  may  bo  dropgiiiig  of  the  upper  eyelid  [jiUnU), 
external  squint,  lo8»  of  acoonunodatioii,  double  vision  [iiiitl<ipia\ 
and  diUtation  of  the  pupil,  whou  the  third  nervi<  Is  alTei'tud  ;  spasm 
or  paralysis  of  tho  facial  muscles  (llelff  jaimli/n'i),  ileafness  or  loM 
of  sight  if  tho  facial,  auditory  or  ojitic  is  injured,  £c.,  but  as  the 
patient  is  frequently  couiutose  these  signs  may  not  iilTord  much 
information.  The  pamlysis  when  tho  facial  nerve  ia  affected  may 
come  on  imnieiliately  after  the  oceident  or  not  for  mime  days.  In 
the  latter  va»c  it  is  due  to  infinmmatory  effiiition  about  tlie  nerve  as 
it  patwrs  through  the  aqueduct  of  yallopius  over  the  tympanum. 

The  jTiynitie  is  always  grave,  tho  lesion  genemlly.  though  n<A 
invariably,  t^^rminiiting  fatally  fnim  concomitant  injury  to  tha 
brain,  or  from  eeptic  intlammatiou  of  tlie  brain  and  its  merahrftncs. 

TTwi  Irrahnriil  should  bo  dirertnl  toward*  the  prevention  of 
iufhtinmatioii  uf  tho  brain,  in  tho  way  d»wribed  under  fracture  of 
the  vault  (p.  S'29).  When  the  membtana  tympani  is  ruptured,  an 
utlvnipt  should  bo  made  t"  pmvent  septic  intlammation,  by  ayring- 
ing  out  the  auditory  nioutuji  with  carbolic  or  aublimato  lotion,  and 
applying  an  untimptic  drcwing  to  the  deanaed  ear  and  shaveo 
MaJp  wnntL     To  prereut  infection  by  the  Eustaobian  tube  ths 
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noee  and  naso-pharynx  may  be  well  cleansed  by  antiseptic  sprays, 
insufflated  with  iodoform  or  boric  acid  and  the  nose  lightly  packed 
with  sublimate  gauze.  Should  intracranial  inflammation  super- 
vene, it  must  bo  treated  in  the  way  indicated  under  that  head  (p.  343). 

Injuries  of  the  Brain  and  iU  Memhranes, 

Concussion  of  the  brain. — This  term  is  applied  to  a  collection 
of  symptoms  supposed  to  depend  on  a  shaking  er  commotion  of  the 
brain  substance.     It  is  popularly  spoken  of  as  *  stunning.* 

PaihdiHfy, — The  exact  condition  of  the  brain  that  gives  rise  to 
the  symptoms  which  goes  by  the  name  of  concussion  is  not  known. 
By  some  it  is  believed  that  they  depend  on  the  mere  shock  to  the 
brain — that  there  is  some  vibration  or  molecular  disturbance  of  its 
particles,  or  anaemia  of  its  substance  induced  by  spasm  of  the  small 
arteries,  and  that  the  shock  may  prove  fatal  in  this  way  without 
any  lesion  being  discovered  after  death.  Oenerally,  however,  a 
slight  contusion  or  laceration  of  the  brain,  or  punctiform  extravasa- 
tions of  blood  in  its  substance  have  been  found,  and  to  such  some 
attribute  the  symptoms  of  concussion.  In  the  few  cases  that  have 
been  immediately  fatal  after  a  blow  on  the  head  without  any 
obvious  lesion  having  been  discovered  in  the  brain,  the  pttst-im^rtem 
examination  has  been  unfortunately  incomplete.  Ueoce  it  is  main- 
tained by  those  who  hold  that  there  is  always  an  obvious  lesion, 
that  death  in  these  cases  might  have  resulted  from  other  mischief, 
such  as  fractuie  of  the  cervical  spine. 

Symptoms, — Concussion  may  be  divided  into  two  stages — 1.  In- 
sensibility ;  2.  Ilcaction.  1.  The  first  stage  comes  on  immediately 
on  the  receipt  of  injury;  it  may  be  quite  transitory,  the  patient 
merely  losing  consciousness  for  a  few  minutes,  and  then  recovering 
completely ;  or  it  may  last  for  a  few  hours  or  a  few  days  or  even 
longer.  The  patient  lies  in  an  imconscious  condition,  but  can  be 
roused  momentarily  on  shaking  him,  or  shouting  in  his  ear. 
There  is  loss  of  uU  power  of  motion ;  the  pulse  is  feeble,  fluttering, 
often  frequent ;  the  respirations  are  shallow,  and  quiet  or  sighing ; 
and  the  surface  is  cold,  often  clammy,  the  temperature  sometimes 
being  as  low  as  97  or  96.  The  pupils  are  variable,  but  sensitive  to 
Hght.  The  sphincters  are  often  relaxed  at  the  time  of  injury, 
allowing  the  involuntary  passage  of  fseces  and  urine,  but  are  not 
paralysed.  This  condition,  after  lasting  for  a  variable  time,  usually 
passes  gradually  into  the  second  stage — that  of  reaction ;  or 
8>inptoms  of  compression  or  of  inflanmiation  of  the  brain  may 
come  on  without  the  patient  recovering  consciousness.  2.  The 
sramd  stage,  or  that  of  reaction,  is  marked  by  a  gradual  return  to 
consciousness,  and  is  usually  preceded  by  vomiting,  which  is 
therefore  regarded  as  a  favourable  omen.    The  skin  becomes  warm, 
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tlic  pulse  increased  in  frc(|Uenoy.  and  the  temporuturo  slightly 
Tnised.  Theeo  eymptutiia  ouraiucmly  terininato  in  wimploto  oon- 
THluecenoe,  or  they  niay  run  bxUi  thiise  of  inflainmatioii  of  the 
brain.  At  times,  however,  the  patient  may  robpse  into  a  st&te  of 
uncoiiBciouBncsd  and  die,  or  he  niay  pat«  into  the  condition  known 
as  '  cerebral  irritation '  and  then  recover,  or  certain  iuijiairments  of 
briuii  function  may  remain. 

The  rtuK'lr  ffiria  of  concussion  may  bp  enumerated  as  headache, 
confuirion  of  thought,  mental  irritability,  impaired  vii-ility,  optic 
nounlJH  tm3  atrophy,  epilepsy,  or  even  iiisaiut}'.  Theee  after- 
■  eflects  are  more  likely  to  occur  if  there  i»  on  inherit«il  prediapoaition 
to  nervous  diseaseo,  and  appear  to  be  brought  on  by  e.-:citoment, 
nhiwe  of  stimulants,  or  exceesea  in  diet.  In  eoine  of  these  CWM 
Uu>  brun  has  been  examined  after  death,  but  no  organic  leMott  has 
boon  found. 

TmittHfiil.^TiK  chief  indication  is  to  restore  the  cerebral  tunc- 
tioQS  by  promoting  the  cerebral  circulation,  taking  care  not  to 
proiluce  too  violent  a  reaction.  Thus  the  txttiont  shotUit  Iw  plond 
at  perfect  rest:  warmth  applied  to  the  surface  by  means  of  blankets, 
hot  bottles,  and,  if  nocensary,  by  fiictiou ;  and  smiLll  <[uantitics  of 
diffumlile  stimulants,  as  ammonia  or  warm  tea,  udmiaistArad. 
Alcohol  should  not  as  a  rule  be  given.  When  reac-tion  has  come 
on,  inflammation  mutt  be  vrarded  off  by  gentle  purgntivcj,  ttnr 
diet,  and  the  avoitlance  of  stimulants  and  of  mental  exertioD. 

tU)Mi'nK»f<los~  OF  THE  UE,t[\  ofter  an  injury  may  lie  nausod  by : 
1.  A  fm^nnnt  of  dcprosBod  bone;  2.  Extravofuted  blnod;  3.  Piu, 
or  uthitr  inlliunmutury  products;  nud  -I.  A  foreign  body,  such  a»  K 
bullet. 

Thfi  i-i'j'n  of  compression,  r'.c,  of  pressure  on  the  bmin,  vary 
according'  as  the  compretision  is  mode  over  a  wide  at«n  or  is  localiaed 
to  a  particular  part.  Thus,  when  the  prea^ure  is  •liffiitnl  over  A 
coniiidentble  purtinn  of  the  brain,  the  patient  lies  in  a  completohr 
uncniiscioun  stnte,  and  cannot  be  roastsl  either  by  shouting  in  hia 
nor  or  by  shaking  him.  The  cxtremitios  on  one  or  both  radM  or* 
paralyMHl ;  the  foci*  is  livid,  at  tiiuL«  flusbi^:  the  tetniierntuTB  i> 
usually  low,  but  at  timos  raised ;  the  pulse  is  full  and  slow,  ott«n 
not  iH-ating  miin  than  JO  to  the  minute,  but  tt  b<-onmra  quidc, 
wmk  nnd  irmgulur  uh  the  compression  inrreosoii,  and  the  oanlio- 
inliibitory  cvntros  in  the  medulla  got  exhausted  ;  the  respiratioD  !■ 
sl'iw.  lalxiureil,  and  ntl^rtoroux,  i*.'..  a  poculiur  noise  is  iiuido  during 
expiration  by  the  flapping  of  the  paralysed  soft  palate,  but  like 
the  pulso  it  Iwoomes  rapid  as  thu  comprension  becomes  deeper ; 
»  and  lii*  puff  out  at  each  t-xpiratinn  in  consequeoM 
ie  of  the  buccinator  and  muscles  of  the  lips :  the  pupils 
I  (i.r..  the  iris  does  not  respond  to  light),  and  may  be 
Uli.'d  or  contracted,  nr  one  may  lie  dilat<.-il  and  the  lither 
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contracted  ;  the  urine  is  at  first  retained  owing  to  the  paralysis  of  the 
muscular  coat  of  the  bladder,  but  afterwaixls  dribbles  away  as  the 
bladder  becomes  over-diutended  and  will  hold  no  more  ;  the  fieces 
pass  involuntarily  in  conse(|uence  of  paralysis  of  the  sphincters ;  at 
times  thei-e  are  violent  convulsions.  When  on  the  other  hand  the 
pressure  is  localized  the  coma  is  usually  less  profound,  the  pupil  on 
one  side  only  may  be  fixed  and  the  paralysis  may  be  limited  to  one 
side,  possibly  to  an  arm  or  leg,  or  to  one  side  of  the  face,  or  there 
may  be  convulsive  twitching  of  certain  muscles  or  of  a  limb.  The 
compi-ession-symptoms  may  gradually  deepen  till  the  patient  dies ; 
or  he  may  recover  on  the  i^emoval  of  the  cause,  f.y.,  a  piec«  of  bone 
or  a  clot  of  blood. 

The  diatjnosia  of  the  cause  of  the  compression  will  rest  on  the  fact 
that  when  due  to  bone  or  blood  the  8}'mptoms  come  on  within 
twenty-four  hours  of  the  injuiy,  generally  directly  if  due  to  bone, 
or  after  a  brief  interval  of  consciousness  if  due  to  blood ;  but  not 
till  three  or  four  days  after  the  injury  if  due  to  the  pressure  of 
infiammator}'  exudation  or  of  pus,  in  which  case,  moreover,  they  are 
preceded  by  signs  of  iufiammation.  Where  the  signs  are  general, 
as  given  almve,  the  injury  usually  depends  upon  the  pressure  of 
extravasated  blood  on  some  of  the  centiul  portions  of  the  brain 
following  upim  laceration  of  the  brain -substance,  or  upon  general 
inflammation  of  the  brain  or  its  membranes.  But  when  the  signs 
are  those  of  local  pressui*e  on  the  surface  of  the  brain,  the  lesion 
will  probably  be  duo  to  a  depressed  portion  of  bone  or  a  circum- 
scribed extravasation  of  blood  between  the  bone  and  dura,  or  a 
collects m  of  pus  either  between  the  bone  and  dura  or  in  the  cortical 
substance  of  the  brain. 

The  cmiditums  that  may  simulate  cmnpression  of  the  brain  are 
(1)  Intoxication;  (2)  Opium  poisoning;  (3)  Apoplexy;  and  (4) 
Unemia.  The  presence  of  paralysis  in  compression  and  apoplexy, 
its  absence  in  opium  poisoning,  intoxication  and  unomia ;  the 
condition  of  the  pupils —dilated  and  fixed  in  compression,  con- 
tracted unless  the  patient  is  roused  in  intoxication,  contracted  to 
])in  points  in  opium  poisoning  ;  and  the  presence  of  oedema  of  the 
legs  and  of  albumen  in  the  urine  in  urannia  are  points  of  some 
service.  The  diagnosis  of  those  conditions,  however,  is  often 
attended  with  great  difticulty.  Thus  the  head  injury  may  he  the 
result  of  a  fall  due  to  a  fit  of  apoplexy,  or  the  head  injury  or 
apoplexy  may  occur  whilst  the  patient  is  dnuik,  or  again  the 
apoplexy  and  resulting  head  injury  may  be  caused  by  lu^tumia.  In 
all  cases  of  doubt,  therefore,  it  is  better  to  treat  the  Ciise  as  if  a  serious 
head  lesion  had  occuiTcd  than  to  condemn  a  patient  with  apoplexy 
or  fractiu^  of  the  base  of  the  skull  to  die  in  a  police  cell  on  tho 
assumpti(m  that  he  is  only  drunk. 

The  treatment  will  necessarily  depend  upon  the  cause  of  the 
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compreeeion  of  the  brain  (Fig.  116).    Sho 
the  blood  may  become  organized  or  absorb) 


Fto.  116. — Subcranial  faBemorrhage, 
tbe  roull  of  >  ilepieBwd  fracture. 
(St.  Bartholomews  r 
HDMam.     No.  681  i.) 
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4.  Blood  in  the  brain  aulfsUtnce  {iutracerehral  extra vasatioN)  is  the 
result  of  contusion  or  laceration  of  the  bniin,  with  rupture  of  the 
small  vessels.  When  the  laceration  is  extensive,  it  is  usually  fatal ; 
'But  sbould  the  jmtient  survive,  the  blcxxl  may  undergo  changes 
similar  to  those  of  an  onlinarj'  apoplectic  clot,  or  may  break  down 
into  pus  {cerebral  abscess). 

The  symptoms  of  intracranial  extravasation  are  those  of  com- 
pression of  the  brain,  but  vary  acconling  to  the  situation  of  the 
blood  and  the  rapidity  with  which  it  is  extravasatwl.  The  dia- 
gnosis may  be  more  or  less  obscured  by  the  presence  of  concomitant 
injuiy  to  the  brain.  1.  When  the  blootl  is  between  the  bone  and  dura 
the  patient,  to  take  a  t^^actil  aise,  is  concussed  at  the  time  of  the 
injury,  ret'overs  from  the  concussionT  and  is,  p(»rhaps,  rational ; 
then  as  the  action  of  the  he^irt  becomes  more  forcible  and  blood  is 
poured  out  from  the  wounded  vessel,  he  gi-ows  faint  and  sinks  into 
a  state  of  coma.  The  coma  gradually  deei)ens,  and  he  usually  dies 
in  from  a  few  hours  to  a  few  days  after  the  injurj'  with  signs  of 
profound  compression  of  the  brain.  The  paralysis  at  fii'st  is  on  the 
side  opjwsite  to  the  injury,  and  only  a  limited  area  of  the  cortex  may 
be  affected,  as  the  face  or  ann  centre,  but  it  may  become  general  as 
the  blood  extends  over  the  surface  of  the  bmin.  The  pupil  on  the 
same  side  as  the  injury  may  at  first  react  to  light,  but  becomes 
dilated  and  fixed  tis  the  blood  extends  to  the  base  and  presses  on  the 
thinl  nerve.  At  times  the  eyeball  may  jirotnide  owing  to  the  pressiu^ 
upon  the  cavernous  sinus.  Very  occasionally  reflex  convulsions, 
also  on  the  side  of  the  injurj',  may  be  set  up  by  initiition  of  the 
nerves  of  the  dura.  A  higher  surface-temi)erature  may  occasionally 
be  detected  on  the  side  op^wsite  to  that  of  the  injury.  If  a  fissured 
fi-acture  is  present,  there  may  be  some  fulness  externally  .from  the 
escape  of  bl<xxl  through  the  fissure.  2.  When  the  blood  is  in  the 
subflural  simce,  thejtigns  of  compression  usually  come  on  rapidly^ 
and  without  any  rational  interval ;  but  there  are  no  si)ecial  s}in])toms 
by  which  it  can  be  diagnosed,  or,  indeed,  at  times,  distinguished 
from  blood  between  the  bone  and  dura.  3.  When  the  bloiHi  is  beneath 
the  arachnoid  in  ([uantities  sufficient  to  cuuse  compression,  it  will 
probably  be  associated  with  severe  laceration  of  the  brain,  and  the 
patient  will  not,  as  a  rule,  regain  consciousness  (see  Laceration  of 
Brain),  4.  WTien  the  hlo<}d  is  in  the  brain  substance  it  produces 
symptoms  which  cannot  be  distinguished  from  those  of  a]K)])lcxy, 
except  ])erhai)8  by  the  history  of  the  injury,  and  not  always  then, 
as  it  may  be  impossible  to  determine  whether  the  patient  first  fell 
and  thus  injui-inl  Ids  brain,  causing  effusion  of  the  blood  into  its 
substance',  or  whether  a  vessel  first  gave  way,  and  the  fall  was  the 
consequence  of  the  escaiK?  of  blood  into  th(»  brain.  In  attempting 
to  make  out  the  situation  of  the  hiemorrhage,  some  help  may  bo 
obtained  by  puncture  of  the  subarachnoid  space  in  the  lumbar 
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Fia.  117.— The  poaitionB  for  trcphiDing  to  cipoi 
poderior  branch  of  the  midille  meningeal  art 
throDgh  maatug ;  c  d,  lioriiDntal  line  on  level  i 
lioe  li  inch  behiod  exlemal  angular  proceini ;  g 
iNirder  ot  iDaataid  proceaa.  Wh*re  these  linea  i 
phina  ia  applied.    The  shading  shawa  cflmiiiDn  all 

crown  of  bone  should  be  removed.  If  doi 
opening,  it  ahoiild  bo  turned  out  by  soma  fi 
bleeding  artory  is  tlton  seen,  an  attempt  sh< 
twist  it,  or  to  compress  it  by  iilufnTine  tti» 
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the  whole  sinus  tied.  When  no  hlood  is  found  between  the  bono  and 
dura,  but  the  dura  itself  is  bluish  in  colour,  does  not  pulstite  with  the 
brain,  and  bulges  int<^  the  trephine  hole,  indicatinfi^  the  presence  of 
blood  beneath  it,  an  incision  should  be  made  through  it  and  the  blood 
let  out.  The  anterior  trephine  wound  may  then  bo  enlarged  upwards 
and  backwaixls,  so  as  to  expose  the  Sylvian  fissure  and  middle  cerebral 
artery,  which  should  be  tied  if  found  wounded.  Great  care  must 
subsequently  be  taken  to  keep  the  wound  aseptic.  For  htemorrhage 
in  the  substance  of  the  brain  surgical  interference  is  not  ])ermissible ; 
all  that  can  be  done  is  to  treat  the  case  as  one  of  ordinary  apoplexy 
from  cerebral  ha>morrhage,  i.e.,  by  free  purging,  cold  to  the  head, 
hot  bottles  to  the  feet,  &c. 

CoxTUSiON  OR  BRUISING  OF  THE  BRAIN  may  be  due  to  any 
severe  violence,  and  may  occur  with  or  without  injury  of  the  scalp 
or  cranial  bones.  It  is  often  accompanieil  by  hicenition  of  the 
brain  substance  and  of  the  pia  mater  and  arachnoid.  The  bruising 
may  be  general  or  circumscribed.  In  the  latter  ctise  it  may  occur 
immediately  beneath  that  part  of  the  cranium  to  which  the  violence 
was  applied,  or  on  the  opposite  part  of  the  brain,  the  brain  being  as 
it  were  dashed  by  the  violence  of  the  blow  against  the  cranial  wall 
furthest  from  the  part  of  the  skull  to  which  the  force  was  applied. 
Like  bruises  of  other  soft  tissues,  it  is  attended  by  extravasation  of 
blood  from  rupture  of  the  smaller  vessels.  It  may  terminate  in 
absorption  of  the  blood  and  healing  of  the  bruised  parts,  or  in 
general  inflammation  of  the  brain  and  its  membranes,  or  m  local 
inflammation  and  in  cerebral  abscess.  _  The  sympU/ma  are  geneiully 
obscured  by  those  of  concussion  or  compression,  and  it  is  seldom 
that  an  accui'ate  diagnosis  can  be  made.  InitabiUty,  restlessness, 
and  spasms  of  certain  muscles  when  a  motor  centre  is  injured,  are 
add,  nowever,  to  point  to  contusion.  The  chief  indication  for 
treatment  is  to  prevent  the  occurrence  of  inflammation  of  the  brain 
(see  p.  329). 

Laceration  of  the  brain  may  oc^cur  with  or  without  fracture 
or  other  injiiry  of  the  skull.  The  laceration  is  most  common  in  the 
anterior  part  of  the  frontal  and  in  the  tempore- sphenoidal  lobe, 
owing  in  part  to  the  unevenness  of  the  base  of  the  skull  on  which 
these  lobes  rest,  and  in  part  to  the  fact  that  the  back  and  the 
top  of  the  head  are  most  exposed  to  injury,  the  brain,  as  in 
contusion,  Ixnng  gtmerally  lacerated  on  the  side  of  the  head  directly 
opposite  to  that  on  which  the  force  is  received.  At  times,  however, 
the  brain  is  lacerated  directly  beneath  that  part  of  the  skull  to 
which  the  force  is  ap])lied.  Laceration  may  also  be  caused  by  a 
fragment  of  a  bone,  as  in  dui)rcsse<l  or  i)unctured  fracture,  or  by  the 
passage  of  a  bullet  or  the  thrust  of  a  sword  through  the  orbit  or  nose. 

PcUhology, — The  lac^^ration  may  be  slight  or  \Qry  extensive,  and 
ifl  generally  accompanied  by  mom  or  less  bruising  of  the  suri'ounding 
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>  laotwled.  nnd  «b«»  Oe  tnj«iT  w  |«wJw>l  fcgr  « 
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**m',  «i,i]  nwjiiTntiuiis  uv  iHinniJ.  !•  titrramtf  inig  a/ b^alitimt Uk» 
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are  probably  affected,  the  upper  part  of  this  area  representing  the 
shoidder,  the  middle  the  elbow,  and  the  lower  the  hand  centi^ 
(Fig.  1 18,  r'  and  p').  Should  there  bo  jMiralysis  of  the  lower  limb, 
the  lesion  probably  involves  the  upjwr  end  of  the  ascending  ^mriotal 
and  the  sujKJrior  imrietal  lobule  l^'ing  behind  it,  a**  far  as  the  margin 
of  the  longitudinal  fissure  (Fig.  118,  i»*  and  P-). 

Briefly,  therefore,  a  cortical  lesion  may  be  distinguished  from  a 
central,  as  follows : — In  the  cortiml  fesion  the  paralysis,  although 
it  may  occiu*  immediately  after  the  accident,  often  docs  not  appear 
for  some  time.  It  isjncompleto  and  localized,  and  probably  affects 
only  one  limb  or  a  single  group  of  muscles.     In  the  central  Jtsion^ 


on  the  other  hand,  the  imrah'>ji8  occurs  immediately  after  the 
injur}';  it  is  more  complete  and  ext^ensive,  and  the  whole  of  one 
Bide,  at  least,  will  probably  be  jiaralysed. 

In  hnUet  wounds  the  missile  may  be  detected  by  the  aluminium 
gravity  probe,  which  will  follow  in  the  track  of  the  bullet  by  its 
own  weight,  but  l)oing  light,  will  not  make  a  false  ])assage,  or  it 
may  be  detected  by  the  "telephone  probe,"  i.e.,  a  i)robe  attached 
to  a  telephone  receiver.  If  the  bullet  is  struck  a  grating  sensation 
is  heard. 

The  treatment  should  be  directed  to  the  prevention  of  inflam- 
mation in  the  way  already  described.  If  thei-e  is  a  womid,  with 
protrusion  of  the  brain,  the  contused  and  protinidod  portions  and  any 
fragments  pressing  \jl\wi\  or  i>enetrating  the  brain  substance  should 
be  removed,  luemorrhage  arrested,  the  wound  cleansed  with  anti- 
8e])tics,  the  dura  sutured  if  practicable,  a  drain  inserted,  and  the 
scalp  i-eplaced  and  sutured.  In  the  case  of  a  gunshot  wound  the 
bullet  shoidd  be  removed  if  jKJssible,  a  counter  trephine  oi>ening 
being  made  if  necessary.  The  wound  should  be  then  rendered 
as  aseptic  as  poasible  and  drained,  the  tube  being  passed  ([uite 
through  the  brain  if  a  counter  opening  has  been  made.  Where 
thei'e  is  no  wound,  but  signs  of  local  iiritation  or  of  compression  of 
the  cortical  motor  area  from  blood-extravasation,  the  indications 
are  to  trephine.  The  guide  to  the  spot  for  ^xjiioi-ation  is  the  line  of 
the  fissure  of  Eolando  on  the  side  opposite  to  that  of  the  localized 
spasm  or  paralysis.  This  line  may  be  found  in  various  ways. 
(1)  M.  Lucas-Championni^re  (see  Fig.  119)  first  finds  the  bregma. 
I.e.,  the  spot  where  the  wronal  joins  the  sagittal  suture,  by  carrj-ing 
a  line  directly  over  the  vertex  from  one  extenial  auditory  meatus 
to  the  other.  The  upper  end  of  the  Eolandic  fissui-e  is  situated 
about  two  inches  behind  the  bregma.  The  lower  end  of  the  fissure 
corresponds  to  a  sjwt  2J  inches  behind  the  external  angular  process 
and  about  one  inch  above  it.  (2)  Chieno  folds  a  scpiare  of  paper 
(Fig.  119)  diagonally  so  as  to  bisect  the  rectangle  at  A  formed  by 
two  of  its  sides  into  two  angles  of  45" ;  folds  the  paper  again  so  as 
to  bisect  one  of  the  angles  of  45"*  into  two  angles  of  22^"*.    The  sum 
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snture,  the  point  A  being  applied  half-an-inch  behind  a  point  mid- 
way between  the  nafliou  and  in  ion,  I'.f.,  to  the  top  of  the  fissm^ 
of  Rolando.  The  fissure  runs  for  3^  inches  along  the  line  A  c. 
We  have  already  seen  that  the  cortical  motor  centres  are  grouped 
around  the  llolandic  fissure.  If  therefore  there  is  general  hemi- 
plegia, the  perforation  should  be  made  over  the  middle  of  the  line  ; 
if  paralysis  of  the  arm  and  leg,  over  the  upper  part  of  the  line  ;  if 
paralysis  of  the  arm  only,  in  front  of  the  middle  third  of  the 
line ;  if  aphasia,  below  and  a  little  in  front  of  the  line  on  the  left 
side  of  the  head ;  if  there  is  paiiilysis  of  the  leg  alone,  behind 
the  upper  third  of  the  line;  if  paralysis  of  the  arm  and  face,  in 
front  of  the  lower  third  of  the  line ;  if  paralysis  of  the  arm  and 
aphasia,  or  paralysis  of  the  face  and  aphasia,  below  and  in  front  of 
the  line. 

IxTRACRAXLVL  INFLAMMATION,  though  at  timos  it  may  remain 
localized  either  to  the  membranes  {ineniugitU)  or  to  the  brain 
(encephalitis) y  more  often,  in  whatever  way  it  begins,  spreads  from 
the  one  to  the  other  {ineningo-encepha litis). 

Cause, — Wounds  of  the  scalp ;  contusions  or  fractui*es  of  the 
bone ;  concussion,  contusions,  lacerations,  and  penetrating  wounds 
of  the  brain. 

Pathology. — It  may  be  acute  or  chronic :  septic  and  diffuse,  or 
simple  and  circumscnbed.  Acute  inflamination  may  begin  in  the 
dura,  and  remain  confined  to  that  membrane  {itachymeningitis)  or 
spread  inwards  to  the  other  membranes  and  the  brain ;  or  it  may 
begin  in  the  brain,  but  then  seldom  spreads  further  outwards  than 
the  pia  {leptomeningitis).  When  it  begins  in  the  bone  or  in  the 
dura  it  is  at  first  circumscribed,  the  inflammatory  products,  and, 
shoidd  suppuration  occur,  the  pus,  being  confined  between  the 
bone  and  dura.  Later,  the  infiamination  may  spread  to  the 
arachnoid,  and  thence  to  the  pia  and  surface  of  the  brain,  diffusing 
itself  widely  through  the  subdural  space  and  over  the  cerebrsd 
cortex.  When  it  begins  in  the  brain  it  is  generally  the  result  of  a 
contusion  or  laceration  of  the  cerebral  substance,  and  may  remain 
circumscribed,  and  eventually  end  in  a  cerebral  abscess,  or  spread 
to  the  pia  and  then  become  diffuse.  It  seldom,  however,  involves 
the  free  surface  of  the  arachnoid.  The  jxtst-iiuprtem  appearances 
commonly  observed  are  increased  vascularity  of  the  brain  and  its 
membranes,  an  exudation  of  greenish-yellow  lymph,  and  distension 
of  the  ventricles  with  a  serous  blood-stained  fiuid;  whilst  the 
grey-matter  is  of  a  reddish  hue,  soft  and  diffluent,  and  the  white 
more  abundantly  dotted  over  with  '*i)uncta  vasculosa'*  than 
natural.  In  the  chronic  form,  which  is  generally  due  to  inflamma- 
tion, caries  or  necrosis  of  the  bone,  or  more  rarely  to  a  brain-injury, 
the  dura  becomes  thickened  and  adherent  to  the  bone,  the  arachnoid 
thickened,  and  the  pia  opatjue  and  indurated,  so  that  when  removed 
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actively  combated  by  a  calomel  purge,  leeches  to  the  temples  and 
an  ice-bag  to  the  head;  whilst  pain  should  be  subdued  and  sleep 
promoted  by  the  cautious  une  of  opium.  The  curative  treatment 
consists  in  evacuating  the  products  of  the  inflammation,  should 
such,  in  spite  of  the  pi'eventive  ti-eatment,  ennue.  Thus,  if  there 
are  signs  of  local  suppuration  between  the  bone  and  dui'a,  the 
trephine  should  be  a])plied  over  the  seat  of  injury,  or  if  one  is  not 
apparent,  over  the  motor  area  at  the  spot  indicated  by  localized 
paralysis  or  spasm.  If,  on  removing  the  bone,  the  dui-a  is  seen  to 
bidge,  and  the  pulsations  of  the  brain  cannot  be  felt,  the  dura 
should  be  perforated,  and  if  pus  is  still  undiscovered,  but  the  sig^s 
of  suppuration  are  well  marked,  a  fine  trocar  and  cannula  should  be 
cautiously  passed  into  the  brain-substance.  If  there  are  signs  of 
cerebral  abscess,  a  trephine  should  In?  applied  over  the  suspected 
spot,  the  dura  incised,  the  brain  cai-efully  punctured,  and  if  pus  is 
discovered,  a  free  incision  made  to  let  it  out.  If  the  inflamniation 
and  suppuration  appears  to  be  general  rather  than  local,  no  opera- 
tive treatment  is  usually  advised,  but  it  is  a  ([uestion  whether 
timely  removal  of  serum  or  i)us  by  moans  of  the  trephine  would 
not  give  better  results  than  the  ordinary  expectjint  plan. 

Hernia  ceup:bui  is  a  protrusion  of  brain- substiince  through  a 
hole  in  the  cranium  and  dura.  Cause. — It  appeai-s  to  be  due  to  a 
localized  swelling  of  the  brain,  consequent  upon  a  general  increase 
of  intracranial  pressm-e,  and  may  occur  after  any  injury  of  the 
ciunium  where  there  is  loss  of  bone  and  a  wound  or  sloughing  of 
the  dura,  with  bruising  or  laceration  of  the  brain,  or  after  an 
operation  where  brain -substance  has  been  removed.  Pathology, — 
The  protrusion  consists  of  brain-substance  infiltrated  with  inflam- 
matory products  and  blood,  and  is  the  result  of  the  inflanmiatory 
swelling  finding  a  vent  in  the  only  possible  way  in  which  it  can 
escape,  viz.,  through  the  hole  in  the  cranium.  The  effused  blood  is 
due  to  the  ruptm-e  of  the  obstructed  capillaries,  consequent  upon 
the  protruding  mass  becoming  constncted  by  the  margins  of  the 
aperture  through  which  it  is  protiiiding.  At  times,  when  the 
rupture  of  the  capillaries  is  extensive,  the  tumour  consists  almost 
entirely'  of  clotted  blood.  Signs, — The  hernia  appeai-s  as  a  reddish- 
brown,  blood-stiiined,  fungus-looking  mass,  overhanging  the  hole 
in  the  cranium,  through  which  it  has  protinided,  and  often  pulsating 
synchronously  with  the  brain.  Should  the  inflammation  subside, 
the  proti-usion  will  gradually  recede,  and  the  patient  recover  ;  but 
should  it  continue,  the  hernia  will  inci"ease  in  size,  and  as  more  and 
more  of  the  brain  is  involved,  the  patient  sinks  inU)  a  comatose 
state  and  dies.  At  times  the  proti'usion  may  l^ecome  constricted  at 
its  base,  anvl  slough  away  and  the  parts  cicatrize ;  or  an  abscess 
may  form  in  its  inteiior  and  in  the  contiguous  part  of  the  brain, 
and  death  result  from  cerebral  compression.     The  treatment  consists 
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HI  I   aioiio,  t'Xco])t   wlion  tho  infl 
chronic,   wlien   \vi'll-r(>«^Uiat<Hl  pressure  may 
a])s<)rptioii  of  inflammatory  ])r()ducts  ami  tlio 
of  the  mass.     Keen  sug^^^'.sts  thiit  wlion  thoi 
of   i)encranium  should   be  detached  from  t 
with  its  osteogenetic  surface  uppermost  to  tl 
succeeded  in  closing  the  gap  in  the  bone  b 
of  scalp  with  the  underlying  external  tab! 
employed  celluloid  plates,  &c. 

Trephining  the  skull  is  indicated:—!, 
tured    fracture.      2.    In    depressed  fracture 
compression,  whether  simple  or  compound.     . 
vosations  of  blood  between  the  bone  and  dun 
suppuration  when  the  pus  is  circumscribed  t 
the  bone  and  dura,  in  the  subdural  or  subai 
the  substance  of  the  brain.     5.  For  the  remo\ 
in  an  accessible  situation  in  the  brain.     6.  In 
table.     7.  In  epilepsy,  mania,    and  continued 
on  h'^ad-injury.     8.  For  the  removal  of  a  cere 
microcephaly  with  idiocy.     10.  In   compounG 
without  symptoms,  in  which  the  fragments  cai 
elevator,  opinions  differ  as  to  the  propriety  of 
depression  is  considerable,  I  think  it  ought  tc 
the  patient  escape  the  immediate  danger  of  in 
tion,  he  is  liable  to  certain  remote  effects  from 
depressed  fragments,  such  as  headache,  epile 
Depressed  Fracture,  p.  330).     The  operation, — Ii 
that  the  strictest  antiseptic  precautions  should 
Thus,  the  irhiJ"  - — '-    ' 
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recognized  when  the  flap  is  turned  back.  The  trephine,  with  the  pin 
protruded  one-tenth  of  an  inch,  should  be  applied,  and  steadily 
worked,  clearing  the  te(»th  from  time  to  time  with  an  aseptic  sponge 
or  brush.  A  good  groove  having  been  fonned  in  the  bone,  the  pin 
should  be  withdrawn.  When  the  diploS  is  reached,  which  may 
be  known  by  the  bone-dust  being  soft  and  red,  greater  caution 
must  be  used,  and  a  quill  or  probe  inti^oduced  into  the  groove  at 
intervals  to  ascei'tain  whether  i)erforution  has  taken  place  at  any 
situation.  When  the  crown  of  bone  is  loose  it  should  be  removed 
with  the  sequestrum  forceps,  and  if  it  is  intended  to  replace  it,  it 
should  be  kept  warm  in  some  weak  antiseptic  solution,  and,  at  the 
end  of  the  operation,  cut  into  small  pieces  and  placed  in  the  hole, 
and  the  flap  laid  down  over  it.  I  have  treated  several  cases  in  this 
way.  The  wounds  healed  by  the  first  intention,  and  the  integrity 
of  the  cranium  wjis  completely  restored.  If  more  room  is  necessary 
the   trephine  hole  may  be   enlarged  by  Keen's  rongeur  forceps 


Fkj.  120. — Keen's  Rongeur  forceim. 


(Fig.  1 20),  or  by  the  surgical  engine,  the  dura  having  been  previously 
detached  by  the  dural  separator.  If  the  dura  has  to  be  opened  it 
should  be  incised  parallel  to  the  trephine  hole  and  a  quarter  of  an 
inch  from  its  margin,  great  care  being  taken  not  to  injure  the 
cerebral  vessels.  If  a  vessel  of  the  dura  is  injured  it  may  be 
secured  by  passing  a  stitch  under  it  thi-ough  the  dura  with  a 
curved  needle.  If  a  sinus  is  wounded  pressure  will,  as  a  rule, 
suffice.  The  dura  should  be  sutured  by  catgut  and  the  wound 
closed,  except  perhaps  at  its  lowest  part,  which  may  be  left  open  for 
drainage.  An  antiseptic  dressing  should  now  be  applied  and 
secured  with  a  heail-cap,  and  over  it  an  ic«-bag  to  prevent  inflam- 
mation. The  trephine  should  not  be  applied,  as  a  rule,  over  a 
suture,  an  air  or  a  venous  sinus,  or  over  the  middle  meningeal 
artery,  unless  the  operation  is  undeitaken  with  a  view  to  secure 
that  vessel.  The  conical  trephine,  shown  in  Fig.  121,  will  be  found 
a  safer  instrument  than  that  in  ordinary  use,  as  with  it  the  dura 
mater  is  less  likely  to  be  in j  ured,  and  the  handle  also  is  more  com- 
fortable to  work  with.  It  (^n  now  be  had  with  a  metal  handle  and 
the  improved  button  pin.     Before  trephining  for  the  removal  of  a 
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cci'obral  tunii>ur  moniliia  should  bo  given,  an  it  tuuses  contraction 
of  the  amftll  lilood-vnaseli',  ami  wi  hus  a,  tendency  to  lessen  bit-mor- 
rhii^.  The  auiesUn'tit,  however,  ysimtially  it  chloi-ufonu  ia  rhiwen, 
Hhuuld  be  fp\oa  in  much  tmallpr  qnuntitiee  when  the  luliL-nt  la 
under  thff  influeni-e  of  mori>hiu.  Suroe  Burgiviiifl  now,  intrtimd  t>t 
tre]>luDing.  tiim  liauk  a  ftftj)  i)f  scalji  ami  bono  by  inriNJnt;  IhsHcnlp 
and  chisellini;  thrcm^h  the  bone  *.-xcept  at  one  epiit  whore  it  ia 
fraclurod  «"<l  turneil  up  with  the  soft  iiuHh,  At  the  t-mi  i.(  Uie 
<>)ionitioii  the  oMUHi-Hntlp  Hup  in  rE-jiIaied  ami 
~  fixpd  III  tilii  by  BUtures.  A  very  lHrt;e  are^j 
the  bruin  can  be  expiMH^]  in  thu  wny. 
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Ittphiuc,  ■itU    llic 

lUthpr'n     impniied 
huiJIc 


CosTvswss  of  the  fuce  are  very  common. 
jViiionptt  them  may  bo  juoutioaMl  "  black- 
ey,"  which  is  attended  with  extrnvanation  of 
blood  in  the  Inoi^  eoUular  tixaue  of  the  eyelids. 
Tlie  riweUinit  iti  often  very  ^reut,  the  tJ9 
lioiiip  ci>ni]iletely  uloixxl.  but  it  uaually  sub- 
sidea  in  a  few  dai-H.  Suppuration  ocuksionoUy 
•Hi-urH,    A    ^ouull     iiieudoD     then     beeoniing 

Woi'Siia  of  the  taw,  owinfr  t«  the  j^reat 
voaciilarily  of  the  purlii,  readily  and  ra)iidly 
hi-ul,  Tlie  edgOH  of  the  wound  Bhould  be 
a]  ipmx  bruited  ua  neinu-ittely  us  ]<(Miiib1e, 
eHpevinlly  when  neiir  tho  eyelids,  whero  there 
JB  danger  uf  eontnu.liun,  and  uiiiU'^  with 
hor«'-hiiir  BUtiiroft,  If  iiuit«  su|>erlieiiil  the  wound  may  then  bo 
Muli'd  with  i-<)llodion ;  but  it  deep  thi<  surlaceii  should  be  ttu]i)KirtMl 
by  haiT'lip  1MI1S  or  wire  cutnrw.  whieh,  however,  to  pmvaut 
wnrririf:,  shoulil  be  removed  at  the  end  of  thirty-six  hours. 
Wounds  ottwndwi  by  l<»*  of  Hulwtunoe  muy  nubseqiiently  rwiuirc  a 
plimtir  rnK.-ratJon. 

FoHRI«-\  nODlE*  IS  THE  SOSB.— IVas,  bewU,  pebble*,  find  th* 
like  lun  tuitnetiRi"s  piiMhed  u|>  the  noHe  by  children,  where  thny 
noniiPt  or  Intflr  pvo  rino  t"  initatiim  und  a  mui-o-punili'ut  ftnd 
(u-tiil  diar-hiirii"-  Ind«<d  thf-  prescmf  of  eu<h  a  diHohnrne  from  one 
tionlril  in  a  child  iJiimlil  olwayH  land  the  our^-eon  to  make  a  carohil 
Murch,  if  nocnwary  luider  an  nniMthelic.  for  a  torei^  IhkIv.  The 
mlUr-i-lnd  and  portion  oi  Ueo  IrinmitnK.  shown  in  Fig,  12a.  1 
loveii  (mm  the  noae  of  a  Imy  a^-ed  oi^ht  yeor*.  He  hod  intro- 
ilurod  thfni  fivH  yunnipn'VioiU>ly.  und  they  hod  I'enmined  undutM-lAd 
"~  "  K  hioi,  the  diacliarKi-  linvinK  been  Iwked  upon  nc  entnitha^— 
nrt-d  t"  nunuin,  foreign  bcxliee  may  cuuk  uhiTiitioii.  or  er^^^ 
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bone-dbeow,  Thoy  can  KPncraliy  bo  reiuovod 
by  forcepH,  curetteH,  or  tho  niiMal  douche,  but 
befiire  theite  are  luwd  tho  jHitioiit  HhouM  cloeo 
the  opposite  titrntrii  and  forcibly  expire,  sinco 
the  body  may  often  bo  oxjiollod  in  this  Hiiiiplo 
wfty.  At  tiiiicH  thoy  huvo  to  be  puHhoiI  lucJc 
into  tho  pharynx.  Mildor  iiioanH  failing, 
Eougo'H  o])oration  (soo  Dievitet  nf  A'lw)  may 
become  nccf8t<ary.  It  should  not  bo  furf^ottcn 
that  foreign!  bodies  occasionally  enter  the  noHO 
from  behind  durinf'  vomitiug. 

FOREION    DODIES    Ilf    THE    BAK. — In    dcalillg 

with  these  it  ahould  be  borne  in  mind  thut  the 
middle  ie  tho  narrowest  part  of  tho  meatua,  and 
that  they  may  bo  readily  i)unheil  beyond  this,  so 
rendering  their  extraction  extremely  ditficult. 
Thoy  Hhould  be  removed  by  syringing  with  tepid 
wat«r.  and  no  attempt  made  to  ostract  thorn 
with  instrumouts  unless  their  nature  is  such  that 
the  warinth  and  moisture  of  tho  part  may  cause 
them  to  swell,  as  is  the  case  with  peas.  Under 
these  circumstances,  some  of  the  various  aural 
curettes,  enai«8,  &c.,  devised  for  the  purpose 
may  be  used,  but  with  threat  gcntlcnesD  and 
aided  by  artificial  li(;ht,  the  child,  if  unruly, 
being  placed  uuder  an  anaisthetic.  If  a  rounded 
body,  as  a  bead,  which  is  incapable  of  swelling, 
does  not  come  away  un  syringing,  it  should  bo 
left  alone  for  tho  time,  as  it  will  subsequently, 
by  setting  up  slight  suppuration,  become 
loosened,  and  can  thon  bo  removed  by  again 
UsiDg  the  syringe.  Tho  incautious  use  of  instru- 
mente  has  been  attended  by  perforation 
of  tho  membrana  tympani,  and  even  ,„.^ 

followed  by  fatal  intracranial  inflam-  ^E^k 
mation.  As  a  caution  it  may  bo  ^B^l 
mentioned  that  the  handle  of  tho  ^^ff 
malleus  has  ere  now  been  mistaken  for  ^^r 
a  foreign  body  and  roughly  torn  out. 

Salivary  fisti'la  occasionally 
niflults  from  nwoundof  Stenson's duct.  Fra-  122.~Colli.r 
It  is  known  by  a  small  fistulous  open- 
ing on  the  cheek  from  which  saliva 
dribbles,  especially  when  food  is  being 
token.  TrcK/ «uu(.— Numerous  opera- 
tions have  bueu  proposed  and  practised  for  this  somewhat  troublesome 


■  A*.«\.A    • 


iH'iKv  It  iiiav  1>('  cou 
fiainmation    of   the   brain    and    its   ni«' 
bones  hliould  b«'  inani})ulat«'(l  into  positi 
and  by  a  director  ])ass('d  \i\)  tli<'  not-tril, 
with  one  bladi;  within  and  one  bhide  on 
mcnts  should  then  be  retiiined  in  positic 
by  pads  of  lint  and  strapping,  or  if  siicl 
form  of  nose  truss  such  as  the  author' 
They  unite  very  quickly  by  bony  callus, 
has  been  deflected,  should  be  straightei 
depressed  bones,  and  kojit  in  place  by  i 
nostrils,   or  bv  other  suitable  retentive 
fracture  has  not  been  properly  reduced  mu 
and  if  the  septum  has  also  been  deflected,  c 
may  be  felt  in  consequence  of  obstructi< 
one  or  other  nostril.     In  such  cases,  thou 
may  have  elapsed  from  the  time  of  the  act 
by  forcible  straightening  to  remedy  the  d 
the  Nose).     The  lateral  c-artilages,  if  sepani 
should  be  carefully  replaced,  as  if  this  prc< 
can  subsequently  be  done.     Where,   ho^ 
laterally  deflected,  the  resulting  deformity 
use  of  a  retentive  apparatus. 

Feactures  of  the  upper  jaw,  or  o 
depression  of  the  zygomatic  arch  are  occasi( 
smashes  of  the  face.  They  are  often  in 
considerable  deformity  frequently  remains 
minution  may  occur,  necrosis,  in  consequ 
larity  of  these  T)art>»  t^i^^i 
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a  sinus  may  point  oxtGrnalty.  Thore  ia  not  as  a  rule  inucli  dis- 
placement ;  but  when,  as  occasionally  happens,  there  ia  a  fracture 
on  both  sides  of  the  symjihysid,  the  central  jwitiim  ia  coasiilerably 
depressed  by  the  action  of  the  )cenii>-hyc>id  and  digastric  uiuaclea. 
'Wiien  the  lino  of  fracture  ext^ndH  thruugh  the  angle  or  oHconding 
ramus,  the  fragments  arc  held  in  ap)K)sition  by  the  ma»<otvr  on  the 
outer,  and  the  internal  jitoiygoid  on  tho  inner  sidt.'.  Tho  fructuro 
may  occsu>ionaUy  occur  through  tho  curonoid  process  or  tho  nock  of 
tho  condyle.  In  the  latter  situation  tho  displacement  is  p<M;uliar, 
the  condyle  on  the  injured  siile  being  dmwn  forwards  and  inwards 
by  the  external  pterygoid  muwle  of  that  side,  while  the  rest  of  the 
jaw  is  tilted  over  tJ>wnrdH  the  injured  side  by  the  action  of  the 
opposite  extemul  jiterygoid,  which  is  thus  left  unopposed.  This 
sign  is  of  seme  importance  in  distinguishing  such  a  fracture  from  a 
jiurtial  dislocation  iu  which  tho  jaw  is  drawn 
over  te  the  side  opposite  tho  dislocation. 
iSii/ii«.---The  common  form  of  fnictuxo  may 
be  reiulily  distinguished  by  pkin  on  mastica- 
tion, dribbling  of  saliva,  some  irreguliuity  in 


Fio.  123.— QutU  pcrchu  splint  for 
fractured  jaw.  IBrjant'sSurgery.) 


the  line  of  th*.'  teeth,  unnutuni!  mobility  of  tJie  fragments,  crepitus, 
and  a  rent  in  tho  mucous  membrane  over  the  fracture.  Fracture 
through  the  angle  may  bo  dctectral  by  crepitus  and  by  slight 
mobility  of  the  fragments  on  limilj' grosping  tho  asconding  ramus 
and  body  of  (be  jaw.  Fracture  through  the  neck  may  ba  known 
by  the  jwculiar  displacement  before  alluded  to,  and,  perhaps,  by 
cropitufl  on  miinipulution.  Treiiimriii.— The  pirts  should  be  ]>laced 
in  apponition  and  kept  at  perfect  rest.  This  can  usually  be  done 
by  a  gutta-pei'cha  splint  moulded  to  the  chin  (Fig.  V2:i),  and  secured 
by  a  four-tailed  bandage  (Fig.  126).  All  movements  of  the  jaw 
must  be  aroidol,  tho  {mtient  l>eing  fed  on  slops  introduced  either 
behind  tho  last  molar  tooth  or  through  any  spa^e  left  available  by 
the  loss  of  a  teoth.  In  placing  the  ports  in  ap|>osition  some 
difficulty  may  be  experienced  in  consequence  of  a  displaced  tooth 
having  slipped  between  the  fragments.    li  the  parte  cannot  be  kept 
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result  from  a  fall  or  blow  upon  tho  chin  w 
more    fre([U«'ntly    occurs    from    spasniodir 
l)tcry^oHl  muscles  during  yawning.     AVlu 
placed  the  dislocation  is  said  to  be  com- 
plete; when  only  one  is  displaced,  in- 
complete.    Nature  of  displacemenL — Tho 
condyle  with  the  interarticnlar  cartihige 
is  diuwn  over  the  eminentia  articularis 


Fia.  125. — MecbaDism  of  reduction  of  a  diKlocate 
fulcrum.  The  dotted  lines  represent  the  massct* 
the  weight  to  be  overcome  by  the  band  or  power. 

FiQ.  126. — The  four- tailed  bandage  applied.     (Bryi 

into  the  zygomatic  fossa,  where  it  is  firmly  1 

of  the  internal  pterygoid,  masseter,  and  temp 

The  mouth  is  widely  open  and  cannot  be  el 
effort  of  tho  T»o4-.v->i.        *• 
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teeth  of  the  upper  and  lower  jaw  on  each  Hide  to  act  as  a  fulcrum 
while  pressure  is  made  in  an  upward  dii'ection  on  the  symphysis  by 
the  surgeon's  hands  on  the  principle  of  a  lever  of  the  first  order 
(Fig.  125).  Whilst  the  symphysis  is  thus  piLshed  upwards  the 
condyle  is  drawn  downwards,  the  weight,  represented  by  the  con- 
tracted muscles,  being  gi*adually  overcome.  As  soon  as  the  con- 
dyle is  clear  of  the  eminentia  articularis  it  is  drawn  btick  into  its 
place  with  a  snap  by  the  fibres  of  the  i-etractor  muscles.  At  times, 
in  consequence  it  would  appear  of  the  coronoid  process  being 
wedged  against  the  zygoma,  reduction  cannot  be  effected  in  this 
way.  Downwaiti  and  backwanl  pressure  by  the  protected  thumbs 
will  then  generally  succeed.  A  four- tailed  bandage  (Fig.  126) 
should  be  worn  for  a  fortnight  to  prevent  re-dislocation,  which  is 
very  liable  to  happen. 

The  term  sitbluxatiox  of  the  jaw  is  applif^l  by  some  to  a 
displacement  of  the  condyle  from  the  interai'ticular  cai-tilage ;  by 
others  to  an  unnatural  slipping  forwards  of  thf<  interai'ticular 
cartilage  on  the  eminentia  articulaiis  in  consocjuence  of  niptiure  or 
elongation  of  the  ligaments.  The  latter  conditiim  is  most  fretjuently 
met  with  in  delicate  young  peoi)le.  The  condyle  catches,  and  the 
mouth  cannot  be  cIosckI  for  a  second  or  two,  but  it  can  generally  be 
replaced  by  the  patient's  voluntary  effoi*ts  with  a  distinct  snap. 
Treatment. — If  counter- irritation  and  tonics  do  not  succeed  the  joint 
may  be  opened  and  the  cartilag(.»  secui-ed  in  i)osition  by  sutures. 

IXJUKIES   OF    THE   NECK,    IXCLUDIXG   THE    ENTRANCE  OF  FOREIGN 
BODIES  INTO   THE   PHARYNX,    (ESOPHAGUS  AND   AIR-PASSAOES. 

Wounds  of  the  neck. — Superficial  woiuids  call  for  no  special 
comment.  Our  att^uition  here  need  only  be  given  to  wounds  of  the 
front  of  the  neck,  which  are  generally  inflicted  either  with  homicidal 
or  suicidal  intent.  Such  woimds  are  usually  of  the  incised  variety, 
more  rarely  punctured.  Tliey  may  be  situated  anywhere  between 
the  lower  jaw  and  the  top  of  the  sternum,  but  are  more  common  in 
the  laryngeal  region,  esix^cially  through  the  th>To-Fyoid  membrane. 
Suicidal  wounds  are  generally  made  obliquely  fi*om  left  to  right 
and  fiX)m  above  downwanls,  but  may  be  transvei"se,  and  are 
commonly  deeper  on  the  left  than  on  the  right  side.  These  facts 
are  explained  by  the  suicide  generally  using  the  right  hand,  and 
becoming  less  determined  as  ho  proceeds.  There  is  usually  but  one 
gash,  but  ther(»  may  be  several,  and  again  the  gash  may  be  sui)er- 
ficial,  or  it  may  be  deep,  evc^n  extending  to  the  spine.  The  struc- 
tiu^s  involved  will  depend  upon  the  situation,  depth  and  extent  of 
the  wound.  Thus,  1.  When  the  wound  is  made  above  the  hyoid 
bone  the  tongue  may  bo  severed,  and  the  muscles  that  depress  the 
jaw  and  elevate  the  hyoid  bone  divided  together  with  the  lingual  or 


3« 

tncial  HtoncB  mad  hjpOTgloawJ  

wiilol^.  and  nuy  open  tnto  the  monllt.  tb  Jd^A  mmi 
eiKaiunK  frralir  tlinni^  it  2.  Wbea  tbe  vtnmd  i*  I 
thyrr>-hyuid  iii^mbnoe  Uie  fbarjai  -will  be  aptOM 
<'l>iKli>tti».  orAi-piglottidnuiIoUaorarrtaKndcwtilagas, 
thyrv'iil  luul  liof^ual  arU-ri^i,  bdiI  the  aofenur  Uiyn^ad 
Iw  nut  tbrouich.  Tfaeirouad  g^ea  Inatluuiiii  thapno 
tion,  but  allntrs  of  the  escape  of  tooi  and  nlhra.  Tha 
KTrat  diffli'ully  in  ««»lluwiag.  3.  When  the  woond  is 
Mrtikgae,  the  too!  conbuidaneorotiberof  theintriu 
nuaoleii  may  bo  divided,  with  ooimquent  lorn  of  voioe^ 
l»g«i  tbeniMlves,  moreoTer,  may  be  Tariuusly  displaced, 
■a  ando  but  littlv  httmarrhage.  4.  mitnthewoundial 
tho  eiionid  cartilage  the  <JepTes«or  mosrlea  uf  the  larynx, 
or  miiwnin'  thyimd  «rt«i7,  and  the  thyiMid  and  antw 
V«na  niay  bo  wounded,  the  trachea  partly  or  entirely 
awl  OTon  the  niaophiigui  implicated. 

WlioiT'Vi'r  the  wound  sa  otuated  the  carotid  artoTiai 
(.■«»]>«  owinic  to  thu  tvastance  of  the  cartilagee  of  thai 
doup  aituattun  of  tbo  carotids,  and  the  contraction  of 
miutuid  muHcltM,  i 

Jhirujrrt.—Tht   immrdiatt    dattyrrt    art — 1.   HoMorrimtl 

tliu  canitid  artvry  or  jugular  vein  is  wounded  deaHi  ia  | 
though  not  invariably,  iustantaneoua ;  but  even  when 
vosacl  in  implicated,  death  before  help  is  obtainMl  is  tmp 
htumorrhftge  from  Boma  of  the  arteries  abovo  mentic 
fxtunial  jujtular  Tein,  4c.  2.  Ub*trurtitm  to  rajnfiliun  i 
qUDUui  of  («)  tho  blood  entering  the  air-pussogos  i 
'juantitieg  than  the  patient  can  cough  up ;  (*>)  the  loll 
"f  tlw  Uingue  over  the  glottis ;  (c)  the  diapUcument  of  \ 
J^g^ ;  (rf]  tho  Mparation  of  tho  divided  portions  of  ths 
'*•  Jiiitriiiitr  of  •iir  intii  the  in'ita  in  also  an  occasiunal  dau 
'"'""•I'lnu  .hinyrn  urf— 1.  <MenuitouH  lurynptis;  2.  I 
•'"t  l>n«icho-inioumonin ;  3,  Inflammation  and  suppuroti 
''""«  liiwuo,  of  the  no(ik  even  exti^nding  to  tho  media* 
P**""^  ami  still  Utar.  4.  ObBtnictiou  of  tho  air-paaM 
"w.r,.»«i(,^  jy,p,ui.a  or  Iom  of  voiue  from  («i)  oonstriotifl 
^'"atriitmi,,,,  or  ('')  formation  of  prominent  granuklk 
'  ,r^"I>hagoal  or  tracheal  fistula.  1 

,,1        *"''»n-»(.    TUehipmorrliagemuslboiirreitt^d:  thortq 
•I'un^  *'"'"  "bstniolod  with  bluod.  hy  sucti-m  if  neoed 
MM„mi  to«pirntiou  K«irl«d  lo  if  the  jialicint  has  alrea^ 
— Tl  Ohmtl,,,       I  (  ,1,,.  tonKue  w  opiKlotlls  ia  divided  it  mu« 
IJitiiriM,  nr  it  a  purlioti  of  the  epiglottis  is  loose  it  n 
""^  Wiiniid.  unliw"  q"«t«  suiwriiciitl.  ihould  not  a* 
*»«t<)d  by  autuTH  or  slntpping,  but  by  powtion,  1j 
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being  propped  up  by  pillows  and  the  head  bent  forwards.  The 
cartilages  of  the  larynx,  if  displaced,  may  be  brought  together  by 
suture,  as  may  also  the  trachea,  if  divided.  When  the  oesophagus 
is  wounded  the  edges  may  be  united  by  suturing  the  muscular  coat, 
the  mucous  membi*ane  being  turned  inwards,  and  the  patient  fed  by 
a  tube  passed  through  the  mouth  and  beyond  the  wound,  or  at  first 
entirely  by  the  rectum.  Tracheotomy  may  have  to  be  performed  if 
respiration  is  embarrassed  by  displacement  of  the  laryngeal  carti- 
lages or  by  oedema  of  the  glottis.  When  the  air-passages  are 
opened  the  precautions  described  under  Tracheotomy  must  be  taken 
to  prevent  lung-trouble.  Suppuration  must  be  watched  for,  and 
free  exit  given  to  pus  as  soon  as  detected. 

Contusion  of  the  larynx  may  be  caused  by  blows  or  kicks  of  all 
kinds  and  manual  compression  as  in  garotting.  Hymptoins, — Pain, 
especially  on  handling,  localized  swelling  or  ecchymosis,  alteration 
or  loss  of  voice,  and  slight  Haemoptysis  when  the  mucous  membrane 
is  lacerated.  Unless  there  is  much  bleeding  there  is  usually  no 
dyspnoea,  though  this  may  subsequently  be  present  should  spasm 
or  oedema  of  the  glottis  supervene.  Severe  compression  of  the  larynx 
is  said  at  times  to  have  been  instantly  fatal  from  spasm  of  the  glottis. 
The  treatment  should  be  directed  towards  allaying  pain  and  prevent- 
ing inflammation.  Thus,  a  lead  and  opium  lotion  or  an  ice-bag  may 
be  applied  over  the  larynx,  and  all  attempts  at  speaking  prohibited. 
Should  signs  of  oedematous  laryngitis  appear,  leeches,  followed  by 
hot  fomentations,  may  bo  placed  over  the  thjToid  cai*tilago,  whilst 
scarification  of  the  glottis,  and  if  this  fails  and  suffocation  thi'eatens, 
intubation  of  the  larynx  or  tracheotomy  must  be  performed. 

Subcutaneous  kui'TUke  of  the  trachea  is  a  rare  accident, 
but  may  be  caused  by  any  violence  applied  to  the  neck.  It  is 
attended  by  emphysema  and  dyspncua^^  and  is  usually  rapidly  fatal. 
An  incision  shouklbe  made  in  the  middle  line  of  the  nock  and  an 
attempt  made  to  draw  the  lower  end  of  the  trachea  to  the  sui-face, 
and  to  pass  in  a  tracheotomy  tube. 

Fkacture  and  dislocation  of  tjie  hyoid  bone. — Fracture 
may  be  produced  by  any  violence  applied  to  the  neck,  especially  a 
severe  grip.  The  line  of  fracture  is  usually  about  the  junction  qf^ 
the  gi-eater  cornu  with  the  body,  but  may  occur  in  any  situationr 
The  usual  signs  are,  pain,  increased  on  handling,  on  turning  the 
head,  and  on  moving  the  tongue  ;  dyspliaJL^a  or  inability  to  swallow ; 
hoarseness  or  aphorua ;  a  sense  of  suffocation  on  protruding  the 
tongue  ;  mobility  of  the  fragments  and  crepitus ;  sometimes  cough 
and  dyspnoea  :  haemoptysis  when  there  is  laceration  of  the  mucous 
membrane ;  and  occasionally,  later,  signs  of  oedema  of  the  glottis. 
Treatmeut. — The  fragments  sEoiild  l>e  fepTaced  by  lhb~forefingor 
passed  through  the  mouth,  whilst  the  fingers  of  the  other  hand 
manipulate  the  bone  externally,  a  gag  and  chloroform  being  usually 

a  a  2 
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necessary.    The  parts  must  then  be  kept  perfectly  qniet,  and  tlie 
patient  fed  on  slops  passed  well  to  the  back  of  the  tongue. 

What  has  been  described  as  didocation  of  the  hyoid  bone  appears 
rather  to  bo  a  condition  of  the  parts  duo  to  relaxation  of  the  liga- 
ments attaching  the  thyroid  cartilage  to  the  hyoid  bone. 

Fracture  of  the  cartilages  of  the  larynx. — ^The  fraotnre 
may  extend  thmugh  either  the  thyroid  or  the  criooid  cartilage,  or 
thn>ugh  both.  The  thjToid  alone  is  most  usually  fractured.  Cbtwe. 
— Direct  violence  applied  to  the  part,  such  as  a  blow  or  a  fall,  or 
compression  with  the  hand,  as  in  garotting.  The  usual  BignB  are  pain, 
increased  on  speaking,  on  swallowing,  and  on  handling ;  dyspnoea ; 
cough ;  ex]>eetoration  of  frothy  blood,  and  later,  when  inflammation 
h:i8  come  on,  of  offensive  pua ;  emphysema  when  the  mucous  mem- 
brane is  injured ;  great  swelling  and  ecchymosis ;  and  on  examina- 
tion, iiTegiilarity,  undue  prominence  or  flattening  of  the  cartilageB, 
c-i'opitus,  and  preternatural  mobility. 

The  dan^r  to  be  apprehended  is  obstruction  to  the  respiration  in 
consequence  of — 1,  displacement  of  a  ])ortion  of  cartilage  aorosB  the 
larynx ;  2,  spasm  of  the  glottis  from  irritation  of  the  fragments ; 
3,  entrance  of  blood  into  the  air-passages;  4,  swelling  from 
Hubmiicous  extravasation  of  blood ;  5,  oDdematous  huyngitis ;  and 
(>,  ])erichondrial  abscess  and  necrosis  of  the  cartilage. 

Trrafvintt.—  If  the  parts  are  fairly  in  apposition  all  that  can  be 
(lone  is  to  steady  them  with  a  bandfl^  and  suitably-shaped  pads  of 
lint.  But  when  there  is  serious  displacement  with  ])erf oration  of 
the  mucous  membrane,  as  evidenced  by  severe  dys}mcDa  and  spit- 
ting of  blood,  tracheotomy  should  be  at  once  ])ei)ormed,  as  other- 
wise the  ])atient  runs  an  imminent  risk  of  sudden  suffocation.  An 
attempt  may  then  he  made,  with  the  hand  manipulating  the  carti- 
lage ext<?rnally,  and  with  the  forefinger  of  the  other  hand  in  the 
pharynx,  to  rectify  the  displacement. 

Injur itfH  of  the  Pharynx  and  QJeojihat/us  frmn  within, 

Woi'NDs  OF  THE  PHARYNX  aro  uot  infrequently  met  with  from 
Tails  with  a  pipe,  stick,  &c.,  in  the  mouth.  They  may  bo  attended 
by  seven*  haemorrhage  when  the  lateral  walls  of  the  pharynx  are 
punctured,  either  immediately,  or  on  removing  the  inflicting  body, 
r  r  later,  from  a  portion  of  the  stick  or  pipe  being  broken  off  and 
lomainiug  as  a  foreign  body  in  the  wound  where  it  has  caused 
suppuration  and  ulceration  of  a  vessel. 

Treatment, — Any  bleeding  vessel  seen  should  be  secured,  or 
failing  this,  pressure  must  be  made  with  a  stick  wrapped  round 
with  lint  or  solid  perchloride  of  iron  applied.  As  a  last  resource 
t  ho  common  or  external  carotid  must  be  tied.  Should  a  foreign 
body  bo  seen  in  the  wound  it  should  not  be  removed  till  preparationa 
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have  been  made  (as  for  tying  the  carotid)  to  effectually  arrest  any 
haemorrhage  which  might  follow  its  extraction. 

Injukies  of  the  (ESOPHAGUS  may  be  inflicted  in  attempts  to 
remove  a  foreign  body  or  to  pass  an  oesophagus  bougie;  or  its 
walls  may  be  perforated  by  a  fishbone,  &c.,  or  may  occasionally 
be  rupturod  during  vomiting.  Fatal  hromorrhoge  from  the  aorta, 
and  perforation  of  the  pericardium,  plciira,  and  posterior  medias- 
tinum, followed  by  inflammation  and  death,  have  occasionally 
resulted  from  such  injuries.  Treatment, — Where  a  wound  is  sus- 
pected, the  patient  should  at  first  be  fed  entirely  by  the  rectum, 
and  subsequently  given  only  fluids  in  small  quantities,  so  as  to 
allow  the  wound  time  to  heal. 

Burns  and  scalds. — Bums  of  the  pharynx  occasionally  occur 
from  the  inhalation  of  flame,  as  in  a  gas  explosion  or  from  the 
clothes  taking  fire  ;  scalds  are  more  common,  especially  among 
the  children  of  the  |)0()r,  from  drinking  boiling  water  or  inhaling 
steam  from  the  spout  of  a  tea-kettle.  In  neither  of  these  injuries 
is  the  oesophagus  as  a  rule  involved.  In  the  cose  of  bums  the 
flame  sometimes  appears  to  be  drawn  through  the  larynx  into  the 
trachea.  The  boiling  water  is  generally  ejected  from  the  mouth 
and  nose,  and  only  affects  the  entrance  of  the  larynx.  Both  bums 
and  scalds  owe  their  gravity  to  the  fact  that  they  are  frequently 
followed  by  oedematous  laryngitis.  The  scalded  and  white  appear- 
ance of  the  mucous  membrane  and  the  history  of  the  case  generally 
make  the  diagnosis  plain.  Treatment, — The  patient  should  be 
placed  in  bed  in  a  warm  ix)oin  and  cai-efully  watched  for  signs  of 
ocdematous  larjiigitis.  Should  such  sujierveno,  the  swollen  mucous 
membrane  at  the  entrance  of  the  larj-nx  may  be  scarified ;  but  if 
this  does  not  at  once  relieve,  an  O'Dwyer's  tube  should  be  placed  in 
the  glottis,  or  tracheotomy  iK'rfonned.  In  the  slighter  cases  the 
application  of  a  hot  s])onge  to  the  lar^iix,  the  administration  of 
small  doses  of  antimony,  tinctiux)  of  aconite  or  calomel,  or  mercurial 
inunction  may  be  tried. 

Charring  and  certain  chemical  lesions  from  drinking  corro- 
sive liquids,  strong  acids,  or  alkalies,  are  not  uncommon.  The 
effects  vary  accoi'ding  as  such  liquids  are  taken  intentionally  or 
accidentally.  In  the  former  case,  the  larynx  usually  completely 
escapes,  whilst  the  mouth,  pharynx,  oesophagus,  and  stomach,  may 
be  extensively  injured.  In  the  latter  case,  the  fluid,  on  the  dis- 
covery of  the  mistake,  is  exi)elled  forcibly,  and  some  of  it  thereby 
generally  enters  the  lor^-nx  and  nasal  cavities,  but  little  passes 
down  the  oesophagus.  Hero,  as  in  bums  and  scalds,  the  chief 
danger  to  be  apprehended  is  cedematous  larj'ngitis.  For  an 
account  of  the  effects  that  may  follow  swallowing  corrosive  fluids, 
the  reader  is  referred  to  a  work  on  Forensic  Medicine.  It  need 
only  be  remai'ked  here  that  should  the  patient  recover  from  the 
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immediate  darij^rs,  ho  may  subsequently  come  under  the  care  of 
the  surgeon  for  fitricture  of  the  cesophagus,  due  to  the  cicatrization 
following  the  injury. 

Foreign  bodies  in  the  pharynx  and  (esophagus. — ^Fish- 
bones, coins,  false-tooth-plates,  and  portions  of  food  are  the  bodies 
most  commonly  impacted  in  the  pharj'nx  and  craophagus.  The 
situations  at  which  they  may  lx)Come  arrested  vary  with  the  nature 
of  iho.  IxmIv.  l^'ish-bones,  pins,  and  the  like  are  easily  caught  in 
the  l(M)se  folds  about  the  tonsil  and  fauces,  or  may  be  impacted 
lengthwise  across  the  jiharynx.  Larger  bodies,  as  false-tooth- 
platc^a,  coins,  &c.,  commonly  become  lodged  about  the  cricoid 
cartilage.  The  symptoms  and  treatment  vary  according  to  the 
nature  and  size  of  the  foreign  body.     A  large  portion  of  meat 
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Fio.  127. — Pharyngeal  forceps. 
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Fu».  128. — Coin-?atcber  and  Bponge  probang. 


Fui.  120. — Gxpamling  horse  kair  extractor. 


an*est<'(l  nvi-r  th*'  entrance  of  the  lar^Tix  will  give  rise  to  urgent 
aymi>tcnns  of  suffocation  (Fig.  130)  ;  and  endeavours  should  be 
niatle  to  remove  it  instnntly  by  the  finger  phuiged  into  the  throat. 
If  this  fails,  laiyngotomy  should  be  done  at  once,  and  artificial 
res)»iratioTi  i-<'Sort4'd  to  if  the  pitient  has  aln>ady  ciMtsed  to  breathe. 
A  tish-boiic  or  ]>in  may  give  rise  to  a  ])ricking  sensation  with 
tlitliculty  or  ))ain  on  swallowing,  and  the  patient  will  oftim  he 
able  t4»  iii<li<.at<'  the  ]M)sition  where  it  has  lodgt^l.  A  s<»arch  should 
ho  madp  for  it  in  tho  mouth  and  thi*oat,  aid«Kl  by  the  laiyngoscopic 
minor,  or  it'  it  cannot  1m>  thus  found,  by  the  x  rays;  but  it  must 
not  l>«'  forgottrn  that  the  snnptoms  in  c(»ns«ujuence  of  the  body 
having  scratcln'd  the  mucous  membrane  may  j)ersist  even  after  it 
has  bf'cn  dis.s(»lved  (»r  swallowed.  Tlie  |K)8ition  of  a  mettiUic  body 
such  as  a  pin  or  coin  can  be  very  accurately  made  out  by  the  aid  of 
the  X  rays.    If  in  the  tonsil  or  about  the  fauces,  it  may  be  removed 
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with  the  dreesing  forceps,  or  it  may  bo  hooked  out  from  the  upper 
part  of  the  pharynn  hy  the  finger  nail.  If  ii  foreign  body  ia 
heyond  reach  of  the  finger  an  attempt  must  bo  made  to  extract 
it  by  pharyngeal  f  reepe  (Fig  12  )  or  by  some  of  the  vanous  forma 
of  coin-cal«her8  (Fig  12H)  r  thp  expanding  horse  hair  extractor 
(Fig.  129).  The  coin  catcher  a  a  most  uwtul  instrument  I 
have  removed  a  half 
penny  with  it  thut 
had  been  impacted  in 
the  CDSOphi^^H  for 
some  woekH.  If.  nftor 
a  thorough  trinl  w  th 
the  patient  under 
chloroform,  these 
means  fail,  pbaryn 
gotomy  muet  be  per 
formed,  and  the  lHid> 
removed  through  the 
o])ening  in  the  ne  k 
When  situated  lower 
down  the  c»s<ijihigua 
and  it  cannot  Iw  ex- 
tracted hy  gentle 
means,  it  hod  better 
bo  left  alone  in  the 
hope  that  it  may 
become  loosened  in  a 
day  or  two  by  iilcerii- 
tion,  and  be  oxjielleil 
or  passed  down  into 
the  stomach.  Should 
this  not  occur,  an  en- 
deavour may  again  h 
made  to  extract  it  o 
to  push  it  onwanle 
into  the  st^jmaeh  with 
the  sponge  probang 
(Fig.  128).  In  those  manipulations  the  greatest  care  must  be 
taken,  as  if  the  Ixxly  is  sharp  the  ocBophague  muy  easily  l)e  lacerated. 
Recently  it  has  been  shown  that  the  cwojihagiis  may  bo  reached  as 
it  lies  in  the  posterior  mediastinum  by  cutting  vertically  midway 
between  the  scapula  anil  spine,  turning  in  the  iiioeiistalis,  and 
resecting  a  portion  of  the  third,  fourth,  and  fifth  ribs.  When  the 
foreign  body  has  been  pushed  into  the  stomach  the  patient  should 
be  fed  on  oatmeal  porridge,  and  made  to  swallow  portions  of  hair 
and  the  like,  in  the  hope  that  the  body,  if  angular,  may  become    - 


Pio.  130.  —  A  iwrtion  of  meat,  v.,  Ilrinlj  inipBctcd 
in  the  entrance  a(  the  loryni.  (St.  Itartliala- 
mew'a  Hospital  Mni^uai,  No.  1060  a.) 
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8iirTouii(k>d  by  this  soft  material  and  travel  through  the  intestuies 
without  injuring  them.  Should  it  be  too  large  to  pass  the  pyloric 
valve,  ji^nstrotoniy  is  the  only  resource. 

FoREiGx  BODIES  IX  THE  Aitt  PASSAGES. — ^A  foreign  body  may 
become  lodgt?d  in  the  larjnix,  the  trachea,  or  in  one  of  the  bronchi. 

Foreign  boiiit-s  in  the  larynx, — A  foreign  body  may  be  lodged 
alx)ve,  l)olow,  or  between  the  vocal  cords,  or  in  the  ventricles. 
WTien  n  voluminous  Ixnly,  as  a  piece  of  meat,  becomes  impacted 
at  the  entninee  of  the  luiynx,  it  may  block  up  tlie  passage,  causing 
instant  suffocjition  (Fig.  130).  Snmller  bodies,  wherever  situated, 
nuiy  nlso  cause  fatiil  dysimcea  })y  sotting  up  reflex  spasm  of  tho 
muscles  of  the  glottis ;  though  in  some  cases  a  foreign  body,  such 
as  a  tooth-jilate,  may  be  so  lodged  lx»tweeu  the  cords  as  to  prevent 
them  cloning.  A  foreign  body  in  the  ventricle  may  cause  tho  same 
urgent  Hymi)toins.  At  other  times  the  fonugn  body  may  give  rise 
to  seveix>,  but  not  fatal,  attacks  of  dyspnoea  and  spasmodic  cough, 
though  if  not  i*emoved,  inflanmiation  and  oedema  will  probably  be 
set  up,  and  the  patient  ultimately  succumb.  If  it  cannot  be  seen 
by  the  aid  of  the  laryngoscope,  its  exact  location  may  often  be  made 
out  by  the  x  rays.  TreatmenU — Where  the  symptoms  are  urgent 
and  the  body  cannot  be  removed  by  the  finger,  instant  laryngotomy 
should  be  ]jerformed.  But  when  less  urgent,  a  deliberate  attempt 
should  be  made  to  remove  it  by  means  of  laryngeal  forceps  aided 
by  the  laryngoscope,  ])rei)aration  having  been  made  for  instant 
tnicheotomy  lest  smUhm  spasm  of  tho  glottis  be  s(^t  up  by  the 
manipulation.  Sometimes,  where  extraction  would  be  otherwise 
impossibhs  this  may  bo  accomplished  by  cutting  tho  body  in  two 
by  the  use  of  the  laryngeal  cutting-plioi-s.  Tliese  means  having 
failed,  an  external  operation  nuist  lx>  undtn-taken.  Thus,  when  the 
foreign  body  is  above  the  cords,  it  may  be  removed  by  sub-hyoid 
pharyng(»toniy ;  when  betw^'en  the  coi"ds  or  in  tho  ventricle,  by 
thyrotomy;  when  below  tho  coixis,  by  laryngo-tnu^heotomy  or 
tiiich^'otomy,  the  forceps  in  the  last  instance  being  passed  up 
through  th<*  wound  in  the  trachea. 

Forfit/n  hotlifs  in  the  trachea  and  bronchi, — Small  objects  such  as 
coins,  buttons,  orange-] »ip8,  and  fruit-stones,  aw  liable  to  be  drawn 
into  the  tnu  lica  during  a  sudden  inspiration,  while  the  patient  is 
swallowing  or  is  holding  such  in  his  mouth.  The  accident  is  most 
conniion  in  <liililr(»n.  The  foi-eign  IxKly  may  i-emain free  or  liecome 
impacte<l  either  in  the  tnichoa  or  a  br«mchus  (Fig.  131).  It  is 
usually  said  t^)  most  frequently  enter  the  right  bi-onchus,  that 
Ijeing  the  larg«*r,  and  the  spur-like  projection  at  the  bifuixtation 
of  t\w  trachea  direc^ting  it  that  way ;  l)ut  tho  left  is  the  more  direct 
route,  and  the  direction  it  takes  would  seem  to  depend  in  great 
])ai't  on  the  shape  and  size  of  the  foreign  body.  Thiis  an  elongated 
body  as  the  uietal  cap  of  a  cedar  pencil  would  probably  enter  the 
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left,  a  rounded  body,  as  a  coin,  the  right  bronchus.  The  tt/mptom* 
Taiy  somewhat,  accoi'ding  oa  the  body  in  free  or  impacted,  light  or 
lieavj.  When  it  is  true  and  light,  and,  an  is  uNually  the  case,  has 
faUen  into  one  of  the  bronchi,  there  will  be  sudden  and  ptLrtixysmal 
attacks  of  suffocative  cough  and  dyspncca,  in  consequence  of  the 
foreign  body  being  driven  upwanltt  iigaiiist  the  glottis,  nbich  then 
closes  BpaamodicAlly.  (In  listening  over  the  trachea  it  may  be 
heard  to  strike  the  cords,  whilst  a  tnieboal  rale  may  sometimes  be 
detected,  or,  us  it  pusses  u))  and  down,  u  whistling  sound.  During 
the  intervale  of  the  cough  and  dy^pnu'a.  whilst  the  body  is  ut  rest 
in  the  bronchus,  us  is  uIho  tho  case  when  it  is  jiei'mnnently  impacted 
in  it,  there  will  be  an  absence  of  the 
breathing  sounds  over  the  whole  or  jiart 
of  the  lung  on  that  side,  according  a 
main  bronchus  or  one  of  tho  secon 
bronchi  is  obstracted ;  the  resonance  how- 
ever, will  be  normal  or  dull  m  plac 
according  to  the  position  and  nature  of 
the  foreign  body.  If  any  air  can  pass  the 
obstructing  body,  rhonchial  or  sibilant 
sounds  may  bo  heard,  due  m  part  to  the 
bronchitis  set  up  by  it.  ( >*  er  thp  opposite 
lung  puerile  breathing  may  be  detected 
When  the  foreign  bttdy  is  heav\  and  of  a 
rounded  shape,  it  may  act  as  a  kill  vahe 
I.e.,  it  may  allow  nir  from  the  lung  ti>  bo 
forced  jiast  it  dui'ing  expiration  hut  then 
fall  liack  into  a  nan-owr-r  {Dirt  of  the 
bronchus,  and  so  ]in>vent  uir  cntcnng 
during  iiis]>inLtion.  In  thin  wa\  colhijiHc 
of'  the  lung  ih  brought  about  If  the 
foreign  body  is  not  i'eiiio\ed  or  docs  not 
escape  spontaneously,  suddi  n  death  may 

occur  during  an  attack  of  s{insmodi(  d\a]inn>a  <ir  it  may  xct  up 
bronchitis,  pneiiiminin,  m  gaiignne  or  abscess  of  tho  lung  At 
other  times  it  imluceM  mort  chronic  chungon  such  as  phthisis  or 
it  may  hei»nie  encysted  and  no  liarm  follow  In  rare  mstances 
it  may  make  its  way  out  thrrnigh  the  chest-walls  by  perforation  or 
ulceration. 

Trfalmriil. — The  patient  should  lie  inverted.  Before  doing  this, 
however,  everything  should  lie  in  readiness  tor  instant  tracheotomy, 
in  case  the  foietgn  boily  Iwcoines  lodged  in  tho  larynx  and  gives 
rise  to  Kpasm  of  the  glottis.  Children  may  lie  held  up  by  the  legs, 
but  for  adults  some  special  contrivance  may  bo  necessary-,  as,  for 
instance,  Itrunel's  table.  Inversion  failing,  tracheotomy  should  be 
peiiormed,  as  the  patient  is  in  danger  of  sufFocation  at  any  instant 


FlQ  131  —Foreign  body 
III  the  ngbt  broncliui 
Ths  trachoi  a  opened 
from  the  front  (St. 
Bartholomew  «  Iloapit^l 
Museum  ) 
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On  opening  tho  tracliea,  sliould  the  foreign  body  not  be  expelled 
at  once,  either  through  the  wound,  or,  as  sometimee  happens, 
through  the  mouth,  the  patient  may  be  again  inverted,  or  search 
made  for  it  through  the  wound  with  tracheal  forceps,  wire  yariously 
})ent,  &c.  These  means  failing,  the  tracheotomy  wound  must  be 
kept  open  to  allow  of  future  trials  being  made  if  the  foreign  body 
iH  not  expelled  during  tho  interval. 

rHARYXoor()M:Y  OR  (EflopHAooTOMY  is  the  Operation  of  opening 
the  lower  pai*t  of  tho  phary^nx  or  upper  part  of  tho  oesophagus 
for  tho  ]>ur))oso  of  removing  a  foreign  body.  As  the  oesophagus 
inclines  tx)  the  left,  tho  openition  by  choice  is  done  on  that  side, 
unless  the  body  be  felt  distinctly  on  the  right  side.  Make  an 
incision  al>out  four  inches  long,  having  its  centre  opposite  the 
ciicoid  cartilage,  parallel  to  the  stemo-mastoid,  over  the  inter- 
space between  the  great  vessels  and  the  larynx.  Divide  the 
])laty8ma  and  deep  fascia ;  draw  the  stemo-mastoid  outwards,  and 
the  stenio-hyoid  and  stemo-thyroid  inwards ;  and  divide  the  omo- 
hyoid if  in  the  way.  Gently  draw  the  larynx  and  trachea  across 
the  middh*  line  in  onler  to  separate  them  from  the  great  vessels; 
and  then  open  tho  phar>'nx  or  (vsophagus,  as  the  case  may  be,  by 
(fitting  on  the  foreign  body  if  felt,  or  on  tho  point  of  a  sound 
passed  tlirough  the  mouth  and  made  to  project  in  the  wound. 
Avoid  injuring  the  superior  and  inferior  thyroid  arteries  and  the 
recuiTent  laryngeal  nerve.  The  incision  in  the  oesophagus  should 
be  united  by  sutures  piissed  through  the  mucous  membrane.  The 
external  wound  should  then  be  tilled  with  io<loform  gauze,  and 
dressed  antiseptieally.  The  patient  should  l>e  fed  entirely  by  the 
roctuiii  for  some  days  after  the  operation  or  })y  a  tu1)e  passed  down 
the  oesophagiLs  and  retained  in  nitu, 

()}u'ning  the  ces()])hagus  in  the  posterior  mediastinum  has  recently 
been  i)roi)osfKl  for  the  extraction  of  a  foreign  body  in  the  thoracic 
portion  of  tlio  tube.     (See  Stricture  of  (J'Jsophit/fM.) 


INJURIES  OF  THE   BACK. 

Sprains  of  the  spine  are  exceedingly  common,  and  may  be  caused 
by  any  violent  twist  or  bend  of  the  Imck.  Tho  jHiihoUtyy  of  these 
injurios  is  hardly  known.  They  are  said  to  depend  upon  a  partial 
t(jaring  or  rupture  of  tho  spinal  ligaments,  muscles  or  foscuaB,  but 
opportunities  for  verifying  this  statement  seldom  occur.  Sprains  of 
the  back  may  ])e  eomjilicated  by  concussion  of  the  spinal  cord, 
extravasation  of  MoimI  in  the  8ul)cutaneous  tissue,  or  contusion  or 
rupture  of  the  kidney.  They  nuiy,  moreover,  Ikj  followed  by 
intlanimation  of  tho  intervertebral  joints  and  iibrous  tissue  about 
tho  spine;  the  inflammation  may  then  at  times  spread  to  the 
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membranes  and  cord,  or  be  the  starting-point  of  vertebral  caries. 
SympUnna, — The  patient  usually  complains  of  having  ricked  his 
back,  t.f.,  of  severe  pain  localized  to  one  spot,  commonly  the 
lumbar  regionTand  increased  on  movement  and  pressure.  On 
examination  no  definite  injur}-,  beyond,  perhaps,  some  obscure 
swelling  about  the  tender  spot,  or  more  rarely  blood-extravasation. 
Is  discoverable.  In  the  cervical  region  a  sprain  may  sometimes 
simulate  a  dislocation,  the  pain  causing  the  patient  to  hold  the  head 
jn  a  fixed  and  one-sided  position,  thus  rendering  the  transverse 
processes  on  one  siclolof  fHe  heck  more  prominent  than  natural.  In 
the  lumbar  region  a  severe  sprain  may  sometimes  simulate  an 
injury  of  the  spinal  cord,  inaismuch  as  the  patient  may  complain  of 
weakness  of  the  legs  or  inability  to_move  them,  or  may  even 
experience  som'e^dlfficulty  in  defteca^^  or  passing  urine.  It  will 
be  found,  however,  thai  in  these  cases' no  true  paralysis  exists,  but 
that  the  apparent  loss  of  power  is  due  to  the  pain  which  is  induced 
on  attempts  at  movement.  The  treatment  consists  in  rest^  and  the 
application  of  hot  fomentations  to  relieve  pain,  and"^  later  of 
stimulating  liniments.  In  severe  cases  the  patient  should  be  kept 
in  bed  for  a  week  or  so,  and  subsequently  shampooing,  massage, 
and  galvanism  may  have  to  l)e  employed  to  overcome  the  pain  and 
stifFnoss  wliich  often  last  for  some  time. 

Wounds  of  the  spinal  membranes  and  cord  may  be  in- 
flicted by  stabs  in  the  back,  falls  on  sharp  bodies,  &c.  When  the 
membranes  alone  are  wounded,  there  may  at  first  be  no  signs  exoept 
perhaps  an  escape  of  cerebro- spinal  fluid ;  but  later,  should  inflam- 
mation he  sot  up,  there  will  be  the  usual  signs  of  s])inal  meningitis. 
A  wound  of  the  sj)inal  nerves  may  l>e  known  by  paralysis  of  the 
parts  which  they  supply ;  a  wound  of  the  cord,  by  paralysis  of  the 
parts  below  the  seat  of  injury.  When  division  is  complete  the 
knee-jerk  is  quit(^  lost,  when  incomplete  the  knee-jerk  may  bo 
exaggerated.  The  treatment  consists  in  placing  the  patient  at 
absolute  rest,  and  in  keeping  the  wound  perfectly  aseptic  to  prevent 
inflammation ;  but  if  the  cord  has  l)een  divided,  permanent 
paralysis  will  necessarily  ensue.  Should  inflammation  occur,  the 
appropriate  remedies  for  meningitis  must  1)0  administered.  (See 
work  on  Medicine.) 

DisiiOCATiON  AND  FRACTURE. — Dislocation  of  the  spine  without 
fracture  is  exceedingly  rare  ;  indee<l,  except  in  the  cervicjil  region, 
it  is  said  n«»ver  to  occur.  Fracture  unuccompanie<l  by  dislocation 
is  also  uncommon ;  but  uncomplicated  cases  of  fracture  of  the 
spinous  processes  and  laminiie,  and  more  rarely  of  the  transverse 
and  articular  processes,  are  sometimes  met  with.  In  the  majority 
of  cases  fmcture  and  dislocation  are  combined.  Thus,  usually  there 
is  fracture  of  the  body  and  articular  processes  of  one  or  more  of  the 
vertebrso,  with  dislocation  of  the  whole  of  the  spine  above  the  seat 
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of  injury  from  the  epine  below.    This  oommon  form  of  injury  is  in 
tho  context  spoken  of  as  fraetarr-tiidoratioa. 

FiiAt-iTTHB  -  DISUWATION. — Vitntn.— It  ie  either  the  ronilt  of 
•Ureet  rU^enrr  a]iplie<1  to  the  epine,  or  of  iudirrft  viiJtnrr,  aa  &  fall 
upon  the  hi'ad.  1.  When  the  result  of  direct  violence,  whioh  can 
only  be  iipplied  to  the  poHt«rior  part  of  the  spine,  one  or  more  of 
the  npitiouH  prot'«iM>e8  may  be  detached  without  implicating  the 
vertclirni  eaiial,  Wlien  the  violenta  ia  very  great,  us  in  a  fall  from 
a  height  on  the  biick  ncrosn  e,  beam  or  rail,  or  a  serere  blow  W 
froin  a  eraiio.  the  spine  ia  bent  violently  backwards,  tearing  asunder 
the  Htru<'tiiri.'a  forming  the  anterior  iiegment  of  the  calunm,  and 
cruHbing  thot^e  forming  tho  poaterinr.  Ilcnce  the  vertebral  bodies 
nre  genorally  uninjured,  but  wrenched 
aiiart,  the  intervertebral  oartilages  are 
ruptured,  the  anterior  common  ligament 
ia  torn,  and  tike  arches  of  the  vertebm 
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injury  are  dislocated  forwards,  as  Uie 
articular  procesMa  being  fractured  and 
the  intervertebral  cartilages  torn,  nothing 
remaina  to  keep  them  in  position,  2.  In 
fmtrture  from  iiiiiirtct  violence  (Fig,  132), 
Huuh  as  may  be  received  in  a  fall  from  a 
height  upon  the  head,  or  catching  the  head 
whilrit  iiQHHiug  under  an  arch,  or  from  a 
weight  falling  upon  the  head  or  shouldera, 
the  Mpine  'in  bent  violently  forwards, 
crushing  the  unteiior  port  of  the  column 
and  tearing  tho  poateiior  nnunder.  Here 
pitjil  Miiscmn.)  one   or  more   of    the   bodies  and   intar- 

vertebml  cartilages  are  eruMbe<l  between 
thp  verlobrn'  alvive  and  the  vertebrm  below,  one  of  the  fragments 
<if  tho  frai-tiiri'il  Ixwiy  l>eing  frequently  driven  backwards  into  ttie 
Tert«1iral  [iiiiiil.  whilxt  the  an'hoH  and  the  spinous  and  articular 
priK-ewieH  iiii-  wifncliwl  anundor.  Fmctura  of  the  sternum  is 
iiii'Rxiiinitlly  i-iiinliined  with  tbiH  injury,  in  imisequcncc,  it  is  said, 
of  thi>  I'hiii  c'liiiiiiig  jiit-d  viol«>nt  contact  with  the  tttemum  as  the 
Hpini'  is  il<iubl''il  IVnwanlii. 

lUia-liiiim  <\f  (If  >/'iiitil  ct-rtl.  —The  imjiortanee  of  fracture-disloco- 
tiim  of  tho  Mpinc'  lion  not  ao  much  in  thf  fact  that  the  vertebrto  are 
frni-tunHl,  as  that  the  eonl  is  gcnersilly  injured.  Wlien  the  verte- 
bm^  are  not  diNpluivd.  the  i-ord  may  at  times  altogtiher  escape. 
More  commonly,  however,  it  is  compressed,  or  perhaps,  completely 
divided,  or  iigiiin  ho  bniiHed  that  it  rapidly  undergoes  inflammatory 
softening.    Whon  the  injury  ie  situated  below  Uie  second  lumbu 
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fiezLaatioii  cf  iL-  ▼i-  1-    f  "^-  '■"•^■'  '*"-  '  *-'   "■"*•'     -  — ."— T    ■•—v* 

in j  ared  jatt.     7^-  :_-."-  r  ^: --. «.  1  ii  -s.  j—  '■  .^ r  r  ;  lij-fclp  --•  i  r- -*7  ir»ri.;^ 
can  anlT  be  ••irri^i    :_  *.-  'l-  La:  -.j^^^-:.   tI-  I.-.-  Ir  r-.-^iTi:.^  -x^ 

Beat  of  in  jurr.     H-rr.  >-   -r  1:1-  -rl-    "i— -  >  n  -r^.  r.lr--  il-   j,Si  ::>n 
rises  and  fails  d-ir.:.^  rrr-^^Tin  i.     71-  Vlili-r  ir.i  r^  m::  aad 
their  rfr«pectiTe  fTLir.  t-r^  -?Li7r  ::.  tl-  jiir-l^-i?.  -.  ti^:  :r->  i>  ax 
firftt  retention  of  -^r.-  *.-  i  ?;♦''-   f  11  -^-^i  -v  -i^^.i^     r-.r:!  w  of 
urine  as  the  bbui-i-  r  b^.-  ii.-e-  •ii-':«> :  i-ii  i:. ;  -  ill  L  11 :.. .  ::.  .»v^  ^i^j 
by  involuntary-  ;^s&d?v  if  i>-  *-.     1t^:  i-^j.. .  r  L-.v.. :u:.:ary .  r>vu,^n 
of  the  penis,  i-  fr^iuei.::?- :  2>-^r.t.    r  >  L'.iu.^i  l-v  the  lise  .^f  tho 
catheter.     The  ^■Il,Ji*-^lt•^•*:  v  iH^ :  j-  ::.*■::::*.-* ::  iL:uy  tie  I.-wor  than 
normal,  but  often  it  f-  'y.r*-:'ierarly  ri:-»rd.  eveii  n  ai  hinir  as  hich  a^t 
107'  shortly  befor**  desith.     <.'••!.-  :«iu?.l-^-.  uul.  >•.  any  hi^ad-iiiiurv 
hai<  been  reeeiv*^  at  the  -an.-  tL'i:f .  i>  j,.-:  affe*  t.-d.     The  rt^tloxos  in 
the  lower  liinbj*  are  usually  a:  fir^t  in  al»-yaniv.,  but  may  n^tum  if 
the  ]Mitient  dc^es  not  sm-r-umb  to  th*-  sh«N  k  uf  the  iiiiury.     If  iho 
deep  reflexes  remain  quite  ^.^t  the  i»rjl«ibilities  are  that  the  in^i. 
ducting  i»ower  of  thf  <-onl  hiis  1^  n  coinplotoly  dostroviHl.     If  thov 
return  it  is  a  nign  that  some  jKriwer  of  ct.ndu«tivitv  is  loft  in  ivrtwiii 
portions  of  the  oonl  at  th*-  s^.at  of  iiijiu^-.     Death* iHrurs.  as  a  nilo 
from  twenty-four  hours  to  a  few  days  fn)iii  bixnidiial  tn»uMo  •  but 
tiie  patient,  if  the  fnicture  is  in  the  upj^T  .lors;iI  iv^non.  may  \xua,.r 
from  two  to  thre*'  wd'ks.     The  strondary  troubles  whioh  a'lv  tlVon 
generally  met  with  are /«'/-«*rf<>  and  r/in,Nir  a/sti(iH,     \    Tlio  Ih^| 
sores  occur  in  situations  subj(>cted  to  pressure;  and  .Ipih^JuI  i„  '^ 

part  on  the  congestion  and  lowered  vitality  of  ihv  tissurM  indiieiHl 
by  the  impainnent  of  the  nervo-inihienee ;  but  th.-v  niuv  also  tn 
some  extent  be  due  to  the  sod.lening  <,f  tho  pa,-t  with*  tl.o  nri,,,.  ,„„i 

faces  from  which  it  is  ver>'  diflieidt  to  keep  tlio  i>ati«Mil  In ri,,, 

chrome  cystitis  is  probably  also  duo  in  i.art  tu  impain'.l  m.ivn- 
mfluen(>B,  and  in  part  to  slight  injury  in  ihv  p,u*H,tp.  of  a  tatlH-tn,. 
or  to  the  introduction  by  the  catheter  of  iniero-organiHuiM    tlu, 
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Micrococcus  urea;.  The  uiine,  which  is  at  fint  acid,  becomes 
ainmoniaciil  from  the  conversion  of  the  urea  into  carbonate  of 
ammunia,  and  thick  from  the  deposit  of  phosphates  and  the  presence 
of  ropy  mucus.  The  inflammation  may  then  extend  up  the  ureter 
to  tho  kidnoy,  whore  8up])uration  of  the  pelvis  and  substance  of  the 
ki(lii«'y  (pt/efo-aephritis)  may  bo  set  up. 

Such  may  bo  taken  as  a  tjrincal  example  of  fracture  of  the  spine 
ns  cominonly  mot  with  in  surgical  practice.  But  the  nature  and 
gravity  of  the  symptoms  will  depend  upon  the  situation  of  the 
fracturo,  and  the  amount  of  injury  to  iJie  cord.  Thus  in  some 
ca80s  of  fi^cturo  thoro  may  be  no  paralysis;  in  others  the  paralysis 
may  b(.'  incmnploto,  )'.«.,  confined  to  loss  of  motion  only,  or  to 
paralysis  of  one  limb  or  one  group  of  muscles,  or  to  impairment 
of  sensation  over  some  limited  area.  Such  cases,  however,  are 
much  loss  common  than  that  above  described. 

CoHseji  of  Death. — 1.  When  the  fracture  is  above  the  fourth 
a^rvical  vort<;bra,  death  is  instantaneous  in  consequence  of  the 
sctvoriinco  of  the  phrenic  nerves  from  the  respiratory  centre  in  the 
nuHlulla.  2.  In  the  lower  cervical  or  upper  dorsal  region,  death 
is  du(t  oith(M*  to  {a),  hiomorrhage  in  the  cord  gradually  extending  to 
the  origin  of  the  phrenic  nerves,  or  (fc),  a  low  form  of  bronchitis 
inductHl  partly  by  hypostatic  congestion,  partly  by  defective  nerve- 
infiuonce,  and  ])artly  by  inability  to  clear  the  lungs  effectually  by 
cou^liin^.  .'{.  l^ator,  doath  is  commonly  due  to  exhaustion  produced 
by  ((/),  tjio  slouching  of  the  bed-sores,  or  (/>),  the  pyelo-nephritis,  in- 
duced in  part  by  the  extonsion  of  cystitis  up  the  ureters  to  the  kidney, 
andinp!ii-t  ])yt.he  defective  nerve-influence  on  the  kidney  structure. 

The  prot/HOMiH  will  depend  in  grt»at  measure  on  the  situation  of 
tlie  fracture  and  condition  of  the  cord.  Thus,  when  the  fracture  is 
]//  thf  arrirnl  nyum,  if  death  is  not  instantancouH,  the  patient  may 
survivt'  from  twelve  hours  to  two  or  three  days;  usually,  however, 
death  oci.'urs  in  about  twenty-four  hours.  Ju  the  upjur  fiifrsul  regwn 
the  patient  may  linp-r  for  two  or  thriM?  weeks.  In  the,  hwer  durmd 
rt'tfiiui,  if  \\v  survive  the  jK^iod  at  which  tho  inflammatory  troubles 
('omnir>nly  oe^ur,  he  may  i-ocover,  n^maining,  however,  if  the  cord 
is  seveivly  injure<l,  paiiii>legic.  In  the  Inmhar  reyivn  he  may 
i-<'(rover,  with  ij(»rhaps  only  partial  pandysis  of  <me  or  other  of  the 
lower  lini]>s  or  of  a  certain  gnmp  of  muscles,  or  even  without  any 
paralysis  wliatev^T.  15ut  even  where  tho  injury  to  the  cord  has 
Ix'en  so  lii«i:li  as  to  cftuse  paralysis  of  the  whole  body  below  the  neck, 
patients  have  ]x.*en  known  in  ran>  instances  to  live  for  several  months 
or  (»ven  vears. 

Trmtmt'iif. — 1.  In  castas  where  there  is  no  pandysis,  thus  showing 
that  tin.'  eord  is  not  aff<.'ct<'d,  the  indication  is  to  kec^p  the  fractuntd 
spine  at  i)erfeet  ivst,  for  tho  puqK)se  not  only  of  obtaining  union  of 
tho  fnicture,  but  alw)  of  i)reventing  by  any  movement  dis]da(,^ement 
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of  the  fragments  and  injury  of  the  cord.    2.  In  the  more  common 
cases,  where  there  is  paralysis,  showing  that  the  cord  is  injured, 
the  indications  are  to  I'emovo  any  fragments  that  may  bo  compressing 
the  cord,  and  subsetjuently  to  keep  the  ])art8  at  rest  till  union  of  the 
bones  has  occurred.    3.  Where,  however,  as  is  too  frequently  the  case, 
the  removal  of  the  fragments  is  not  practicable,  or  the  cord  itself  has 
been  crushed,  all  that  can  be  done  is  to  endeavour  to  guard  against 
the  formation  of  bed-sores,  and  the  occurrence  of  chronic  cystitis 
and  its  attendant  evils.    Thus  the  patient  should  be  placed  upon 
a  water-bed,  and  his  posture  gently  changed  from  time  to  time, 
so  that  pressure  may  not  be  continuously  made  on  one  part,  while 
he  must  be  kept  scrupulously  clean  and  dry,  and  free  from  urine 
and  faeces.    The  bowels  should  be  cleared,  if  necessary,  by  enemata, 
or  excessive  diarrhoea  controlled  by  morphia  suppositories  or  starch 
and  opium  injections.     Should  bed-sores  threaten,  the  skin  should 
be  hajrdened  by  sponging  with  rectified  spirit,  and  dusted  with 
oxide  of  zinc  and  starch  powder.    If  formed,  they  should  be  dressed 
with  mild  antiseptics,  iodoform,   balsam  of  Peru,  &c.,   and  all 
pressure  removed  from  the  surrounding  skin  by  the  use  of  water 
cushions.    To  prevent  cystitis  from  occurring  a  soft  rubber  catheter, 
thoroughly  cleansed  in  carbolic  acid  and  dipped  in  carbolic  oil, 
should  be  passed  twice  daily.     Should  the  urine  become  alkaline 
the  bladder  must  be  washed  out  with  some  antiseptic  solution,  as 
salol  (gr.  X  to  5  j )  or  boric  acid  (gr.  x  to  J  j ) .   Extension  and  trephin  ing 
of  the  spine, — In  cases  where,  from  the  marked  inequality  of  the 
spinous  process  there  is  a  probability  of  fragments  pressing  upon 
the  cord,  a  cautious  attempt  to  extend  the  spine  and  reduce  the 
displaced  vertebno  may  be  made,   and  a  plaster-of-Paris  case 
applied  during  the   extension.      In   some   instances  it  may  be 
justifiable  to  trephine  the  spine  {laminectomy)  for  the  purpose  of 
removing  a  fragment  or  extravasated  blood;  but  space  will  not 
permit  of  the  discussion  of  this  interesting  question. 

Concussion  of  the  spinal  cord. — The  term  has  been  applied 
to  various  injiuies  of  the  cord  received  in  railway  and  other 
accidents.  It  ought,  however,  to  be  restricted  to  those  cases  in 
which  the  cord  is  merely  concussed  or  shaken;  and  the  other 
injuries,  such  as  hiomorrhage  into  its  substance  or  into  the 
arachnoid,  contusions,  and  lacerations,  all  of  which  have  been 
included  under  the  term  '*  concussion,"  described  as  spinal  haemor- 
rhage, laceration  of  the  spinal  cord,  &c.  Concussion  in  this  sense 
is  one  of  the  rarest  of  injuries,  and  need  not  detain  us  in  a  work  of 
this  character.  For  an  account  of  the  other  lesions,  and  the  very 
various,  apparently  anomalous,  and,  as  yet,  far  from  understood 
symptoms  which  may  attend  them,  and  which  are  generally  classed 
together  under  the  term  of  the  '*  railway  spine,"  a  larger  work  must 
be  consulted. 
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INJURIES  OF  THE  CIFEST. 

Injtirfts  of  the  ChesUwalh, 

Contusions  may  be  produced  by  any  sort  of  violence  applied  to 
the  chest,  and  may  bo  attended  with  laceration  or  rupture  of  the 
muHcles,  or  w-ith  extravasation  of  blood  into  the  tissues,  which, 
again,  may  bo  followed  by  suppuration  and  abscess.  They  owe 
their  cliii?f  importance,  however,  to  the  fact  that  they  may  be  oom- 
plioated  by  rt<!riuus  injury  to  the  contained  viscera,  such  as  contusion 
or  laceration  of  the  jJcmra,  heart,  lung«  or  pericardium,  or  rupture 
of  a  large  vessel  in  the  mediastina.  In  some  cases  of  severe  oon- 
tuHion,  in  whicli  d(Mith  has  occurred  immediately  or  soon  after  the 
injuiy,  without  any  l<*sion  being  foimd,  the  fatal  i*esult  may  be 
duo  t<)  direct  pressure  on  the  heart,  vagUH  or  8}inpathetic,  or  to 
au:emia  of  the  ])rain  due  to  a  sudden  fall  of  blood  pressure*. 

FuA(TUUE  OF  THE  uiHS  is  a  vory  common  accident,  (huse. — 
(ienerully  external  violence,  rarely  muscular  action.  1.  Kxtental 
rioh'uvv  may  be  {a)  Dirvrt^  such  as  the  kick  of  a  horse,  a  fall  upon 
the  edge  of  a  table,  &c.  The  fracture  then  occui-s  at  the  seat  of 
injury,  the  fragments  being  driven  inwaids,  occasionally  injuring 
the  tlioiiicic,  or  more  lurely,  the  abdominal  viscera  ;  or  {h)  Indirect^ 
as  th<?  severe  compression  of  the  chest  in  a  crowd.  The  fracture 
then  generally  occurs  about  the  angle  of  the  ribs,  their  weakest  part, 
and  st'veral  brines  are  usually  broken.  2.  Muscular  nctivu, — ^The 
ribs  are  sometinieH  broken  in  this  way  during  violent  cmighing,  or 
from  striiiniiig  during  j>arturition. 

( '(unp/ inif  ioits.  —Vmvtuivii  of  the  ribs  may  be  tromplieated  by  on 
external  wound ;  a  wound  of  the  pleura  and  lung,  or  pericardium 
and  heart;  laceration  of  a  blood-vessel,  as  an  int-ercostal  artery; 
penetration  of  i\w  diaphragm;  and  more  rarely  by  jwrforation  of 
the  peritoneum,  and  wound  of  the  liver  or  spleen,  lienor  they 
ma)'  ])e  followrxl  by  emphysema,  pneumothorax,  hu'mothorax, 
hipniojitysis,  hiemopericardium,  and  later  by  pleurisy,  pneumonia, 
l>ericurditis.  or  jieritcmitis. 

t^taft  of  t/tr  jHirh.  Fractuw  of  the  ribs  is  more  common  in  the 
old  than  in  the  yoiuig,  on  account  of  the  loss  of  elasticity  as  ago 
a<lvanc«.'s.  Like  fractures  of  other  bimes,  they  may  be  simple,  eom- 
l)ound,  or  comminuted.  The  middle  ribs  are  those  usually  aifected ; 
the  lirst  and  second  rib  being  protectiHl  by  the  clavicle,  and  the 
eleventh  and  twelfth  l)eing  moveable,  are  not  often  broken.  Frac- 
i\\\\y  of  the  upprr  ribs  is  more  serious  than  fracture  of  the  lower,  as 
the  bing  is  uvuw  liable  to  l>o  woundetl. 

Sitjus.  Severe  stabbing  i>ain  is  felt  over  the  seat  of  fi-acturo,  and 
is  increased  on  taking  a  deei>  breath,  or  on  coughing.     On  drawing 
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the  finger  along  the  rib,  some  irregularity  may  be  detected. 
Crepitus  is  usually  felt  on  placing  the  hand  flat  over  the  fracture 
while  the  patient  breathes  deeply,  or  it  may  be  heard  on  listening 
with  the  stethoscope.  Emphysema,  i.e.y  a  crackling  sensation, 
something  like  rubbing  the  hair  between  the  fingers,  may  at 
times  be  felt  on  touching  the  pait.  It  is  nearly  always  due  to  a 
wound  of  the  lung,  the  air  being  drawn  into  the  pleura  through 
the  visceral  layer  during  inspiration,  and  forced  through  the 
wotmd  in  the  parietal  layer  into  the  subcutaneous  tissue  during 
expiration. 

Trtatment, — ^In  an  ordinary  case  the  injured  side  should  be 
strapped  with  adhesive  plaster,  so  as  to  control  the  respiration 
on  that  side  and  thus  place  the  fractured  rib  as  much  as  possible 
at  rest.  A  broad  bandage  in  addition  applied  round  the  chest  often 
gives  relief.  When  several  ribs  are  broken  a  shield  of  gutta-percha 
may  be  moulded  to  the  chest -walls  and  strapped  on.  Union  occurs 
by  ensheathing  callus  in  three  or  four  weeks. 

Fracture  of  the  sternum  is  rare.  It  may  be  accompanied 
by  fracture  of  the  ribs  or  costal  cartilages,  separation  of  the  ribs 
from  their  cartilages,  and  sometimes  by  fracture  of  the  spine. 
Causes, — Direct  violence ;  indirect  violence  in  consequence  of  a 
forcible  bend  of  the  body,  either  backward  or  forwards ;  very  rarely, 
muscular  action,  as  during  parturition. 

State  of  the  parts, — The  line  of  fracture  generally  runs  through 
the  gladiolus,  and  may  bo  transverse,  oblique,  or  longitudinal,  the 
lower  fragment  usually  projecting  in  front  of  the  upper ;  but  at 
times  the  gladiolus  is  separated  from  the  manubrium,  a  condition 
sometimes  spoken  of  as  dislocation  of  the  sternum.  The  chief  signs 
are  pain,  increased  on  deep  inspiration  and  coughing,  irregularity 
and  crepitus  at  the  seat  of  fracture,  and  emphysema  if  the  lung 
is  woimded.  The  fracture  may  be  complicated  by  injury  of  any  of 
the  thoracic  viscera,  or  by  haemorrhage  or  suppuration  in  the 
anterior  mediastinum.  Treatment, — Rest  on  the  back,  and  the 
application  of  a  bandage,  if  it  can  be  borne,  round  the  chest. 

Wounds  of  the  chest- walls  may  be  divided  into  the  pene 
trating  and  non-penetrating.  The  non-penetrating  are  of  no  serious 
consequence,  and  may  be  treated  like  wounds  in  other  situations. 
The  penetrating  are  those  that  pass  through  the  parietes  into  the 
pleura,  pericardium,  or  mediastinum,  and  may  be  complicated  by  a 
wotmd  of  the  lung,  the  heart,  a  large  blood-vessel,  an  intercostal 
artery,  or  the  internal  mammary  artery.  When  the  wound  is 
small,  and  there  are  no  signs  of  injury  to  the  thoracic  viscera,  it  is 
not  always  possible  to  determine  whether  it  has  penetrated  the  chest- 
wall;  although  the  direction  and  situation  of  the  wound,  and  an 
account  of  the  way  in  which  it  was  inflicted,  may  point  to  its  having 
done  so.     Under  these  circumstances,  the  wound  should  on  no 
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account  ho  probed,  but  the  patient  tn-atwl  a«  if  the  wmind  linil 
penetiutt^d,  anil  waU'hed  for  signs  of  inflnminatory  romiiliijatiuiM. 
The  symptoms  nnd  treatment  nill  depend  iipuu  the  vincus  wcnuHiod. 
[S^e  ir„i,-,ii.o/  Thoracic  Viicfra.) 


Injuria  i>/  (Alt  Contmtt  of  thf-  Chnl. 

These  may  be  dlndcd  into  injuries  of  tho — I.pletir.i  uiid  luiig: 
2,  pericardium  and  heart;  and  3,  larjfe  Iddod-vcBeeln. 

1,  IxjraiES  OK  THE  I'LEiHA  .\Jfl>  LUNo.— <.'<iH((M"(m  u/  thtluug 
without  an  oxl^miil  wound  may  be  produced  by  a  severe  cnish  of 
or  blow  upon  the  chest.  The  viwetBl  layer  of  the  pleum  may  or 
inuy  not  lie  lacerated.  It  is  uttcndiMl  with  paroxysmal  dyspncu*. 
tMii^b,  li)cttli/«d  diiliie«e,  and  I'repitation,  followed  in  a  few  duys  by 
expectoration  of  nuty  sjiuta.  If  the  vii^ceral  layer  of  the  ploura  la 
laoerated,  blood  and  air  inay  ewapo  into  the  pleural  ravity,  and 
ther<i  will  then  be  in  addition  ti>  the  above,  signnof  luenio-pnou* 
uiothuntx.  The  patient  lutuiUly  nwovers  in  a  h'V  lUys,  bnt 
pneumonia,  pleuriny,  or  obei^vw  vr  K^ngrene  of  the  lung  may 
OTMsionally  ensue. 

Wiitia'if  of  fhe  pleura  and  lung  may  Im  produced  by  tlio  Ingnumig 
of  a  broken  rib.  or  by  a  stab  or  ^iniihoti  When  uttiindixl  with  a 
prnintrating  wound  of  Ihi-  chcft  they  arc  vi<ry  seriiiua.  Thu  plcum 
alone  muy  be  wouridtxl,  but  more  <Atoji  the  Inns  '*  inj«r«'l  »t  Iho 
same  timn.  Sigm.—tiii  emg\iy  symptom  is  suffident  U>  make  it 
rertivin  tbul  the  lun^  1""  lieeii  wmnided  j  but  where  iioveraJ  of  tiio 
foUowinijc  lire  pri'sent,  the  diagnosis  l>»>oomrs  fairly  mrtnin.  Thus, 
ther>^  nuiy  lie  ntven.'  shiick.  ubdouiinal  brivtbinj;.  and  uough  with 
expectoration  of  frothy  blood -stAined  niiifus.  or  even  of  put"  blood. 
I(  there  is  an  extcmnl  wound.  tli<ire  will  bo  escape  of  air  intimately 
mixml  with  blood,  and  uwoinpanieiil  )iy  a  peculiar  lii«Hin§;  noim 
[Ji<nn'itif/<iiira) ;  or  if  tlicim  in  nn  external  wound,  (■nipkysema  in 
the  mgion  of  Ih"  fractun-d  rib.  When  tbo  pleura  alone  in  injnnd, 
a  very  mn>  aeeident,  the  tijciis  are  similar  ;  butno  blood  is  conglud 
up.  nud  thougli  uir  muy  iwcupe  tnmi  the  ext«niul  wound  if  then  ba 
<me.  it  is  not  chiim"d  into  a  tino  froth  with  the  blood,  am  it  doM  not 
imnin  from  thi<  hutfc,  but  in  i>imply  itrawn  in  and  out  of  the  pleum 
tbrouKb  the  wound  in  the  pnrioti's  duriiift  inspirutiun  and  expira- 
tion, ('omiJirationi.^llirtmoihtinix,  pneumothorax,  omphjVMna, 
hioiniirrhaf^.  and  Inter  pleurisy  and  pneuuiuniii  (see  (^nplicatiimt 
of   InJHfin    »f    Chnt).       rmif.iwn*.— Ab«olul"    rent,    li-o    to    SUOk, 

opium  to  subdue  pain,  idusuro  of  the  wound  if  small,  or  inaortion 
uf  drain-tube  if  lur^,  and  anti»e]>tii^  dresdinjca.  with  such  tmat 
ment  as  i*  apprnpriab<  for  the  romplirationa  that  may  b«  praami 
(me  holow).     If  tb»  pleura  nlonc  is  injured,  the  extvmul  wound 
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nhould  W  closi>d,  unless  any  cumplication  exiatii,  and  drowsed  nnti- 
septiciaUy.  If  the  wound  is  Urge  And  the  blemltDg  from  the  lung 
Hintinuos.  the  luii);  ahuiUd  bo  exposed  and  the  luunioiThage  stopped 
by  lignture  ht  plu|;)i^iig. 

2.  iNJl'KIES  OF  THE  H8ART  ASD  PERtCAltDIt'U.— 6'(Wluivn<, 
wntuU,  and  rujiture  iif  Ihr  /trn'mnjiuni  may  at  times  be  produced 
by  a  severe  prush  of  the  choat-walla ;  but  are  more  often  due  to  the 
penetration  of  a  fnigiuent  of  a  broken  rib,  or  to  a  stab  or  gwishot. 
In  the  Inst  two  instances  the  heart  is  generally  also  uivolTed. 
Signt. — ^vere  shuck,  hitiniorrhage,  the  position  and  direction  of 
the  trounil,  and  subsequently  eyniptonis  of  peiicnnlitis.  Tho 
prognosis  is  always  very  st^rious.  death  usually  occurring  cither 
fnini  the  vffuaed  hlood  impeding  the  heart's  action,  or  froni  peri- 
carditis. The  Irrtitment  uoiixista  in  absoluto  rest,  the  local  applicA- 
tion  of  cold,  and  if  inflammation  threiitons.  of  leeches.  Should  the 
heart's  motion  liecome  seriously  impede<l  by  effused  blood,  serum, 
or  pus,  anpiration  or  free  incision  and  drainage  may  bo  required. 
Whoti  there  is  au  external  wound  it  xhould  be  dressed  anti- 
a^pticnlly,  the  perieardiuin  Ix'ing  sutunxl  if  prootii'able. 

H'ouniU  11/  the  liearl,  eHpei'inlly  when  they  penetrate  one  of  it« 
csvitiea  and  particolarly  an  auricle,  are  generally  instantaneously 
fatal  tmm  shock  or  hiemorrhiigo.  Heuiorkable  exceptions,  how- 
ever, occur,  and  patients  hare  been  known  to  linger  for  a  few  hours 
or  a  few  days,  or  even  to  recover.  Signt. — When  not  at  once 
fatal,  a  wound  of  the  heart  is  attended  witi)  gi'eat  collapse,  syncope, 
a  fluttering  pulse,  and  dyspna^a,  and  later  with  symptoms  of  peri- 
ciirditin.  lite  Irmlmrul  is  the  same  as  that  for  u  wuiuid  of  the 
perii^ordiiuu.  liccently  a  wound  of  the  heart  has  been  sutured 
with  [Hirtial  success, 

Raptiirt  of  Ih'  hniH,  Ihinigh  rare,  occusionaUy  occurs  as  the 
re»utt  iif  great  external  violence  to  the  ehest-wallH.  or  of  some 
sudden  e:iertion  on  the  part  of  a,  patient  suffering  from  disease 
of  the  bourt's  sulintiinn'.     D<<iitb  is  ns  a  rule  alniOHt  instantaneous. 

3.  Worvi>s  OF  TItE  l.vltOB  liUHiD-viWSELS,  as  the  aorta  or  veuft 
cava,  are  almost  invariably  and  imuicdialely  fatal,  and  require  no 
further  eoinnieiit  hero, 

CirmiJiailiim*  of  lnjiitir*  I'f  t\r  fMird, 
The  chief  eompltcations  attending  injuries  of  the  vhent  ore: — 
1.  exti'mal  hfomoTrhage ;  '2.  h^pmothonix  :  3,  pneumothorax; 
4,  nnphysema  ;  Ji,  prolapao  and  heniiii  uf  the  lung;  G.  pleurisy; 
7.  pneumonia;  8.  hmmoperimrdiimt ;  t>,  poricanlitis ;  l(>,  medi- 
ostinBl  nli«H-«ie. 

I.  KXTSRXAL  II.KMORHKAOE  in  pcDotrattng  wounds  of  the  cheat- 
walls  tnay  oomofrom:— (1),  an  intercostal  aTUry-.  (,1Y  ""^ ^^^•"™^ 
u  ft  1 


■  lA         r  iiy  i*A   fi    I  ^-».J»j^i     .>j  star 

AMWLitfp^riMk  fat^*:i*i"M   ^^^■"fwif*  ■»*■*• 


M^  W  •  Am*  •<  bat  >iv>r  wi  << 


f.ur  u|.f.r  -ju..-  ,.in   w  "™j  ted; 

In  th*-   l..»^t  >y«rt?^  a  portioo  ct  Um 

(1-r-laI  caniLi;^  musi  be  lirrf  cot  avay. 

■i.   Wht^n  th--  [■!—Jinp  is  from  Ibe  lung 

th'-  pBti-rit   i.;u-*   br  (.Urtd  ■(  pMfctt 

r"--!  'rii  ill*'  injur"!  -ije,  Aitd  an  i4»-h«f; 

aii.i  .i[,imii.  ;5,,|li,  a.  ill.  ..r  «-r?<>I.  "My  b« 

til-  do^iii-;  ot  the  f-xlornal  wound  UmI 

.;«■  ti.  th"  ih— it.  !-.  that  thp  \'\<ikA  tnay 

•  >ti  tin-  liin;;.  anil  thii-  sl.i|.  th*'  Hwding. 

i-ijiiirrliHt'e  int..  th-   j.I.'iini.  rouT  occup 

int-'niiil   uc.iiiul.      It  i>.  )HTha|*'.  moat 

.(  u  l.ri.kin  rill  j.'-n.'trutin;;  the  iutift  or 

rli-n,-.      Tlf  'i-t—  HIT  thus.'  of  internal 

■xti'ii'liiii;  iliilii-h^-  !■■  ]-iriis!iii.ii,  al*enro 

C  I'f  Iho  iiiltTim-liil  spiin-H.  anii  incrpaaing 

■  ufl.T  Ihf  iiijiirv  uiui  l.v  Ihf-  alMence  of 
r  L.thiit  forliii'iri'.-rrhi.t.'.-fr.im  a  woundwl 
iij{  Iniimii'  liiuiKiTiiii.-ly  ''mlmmiHMd  the 
with  tliii  nH]>iruliir.  ShnuM  suppuration 
'■null  odil  frM'ly  ilniincd. 
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l^^^ri'ifKiTMOTHOKAX,  or  air  in  the  plowm,  J 
if  ft  woumi  of  the  lung  hy  a  fragment  of  n 
he  known  by  tviiipanitio  rwwnuno.',  fthBonc*;  of  breathing  BouniiB, 

I  or  amphoric  br«Hthing,  metallic  tinkling,  bulging  of  th(-  interctatol 
s]iuc<?«,  und  increaring  dyfpntBa.  When  combined  with  biKtuo- 
thomx  or  with  pleuritic  effusion,  tho  lower  part  of  the  che«t  will  be 
duU  to  percumion,  and  a  splashing  wtiuid  on  shaking  tho  patient 

I  (tiKcutfiott)  may  be  heard  on  auscultation.  The  air  id  usually 
abeorbnl,  but  should  the  breathing  becdmo  eerioualy  aSect«d,  it 
may  be  removed  with  the  aspirator  or  allowed  to  escape  through 
a  cannula  left  in  the  chest  and  protected  by  an  antiseptic  gausse 
drestting. 

-I.  EurilTBEMA,  or  air  in  the  connectivo-tiBsuo  spaces,  is  soine- 
timeM  called  surreal  emphysema  to  distinguish  it  fi-om  the  medictd 
affection  of  tho  same  name  in  which  the  air-cells  of  the  lung  nra 
dilatul.     It  IB  generally  duo  t<)  a  wound  of  the  lung  combined  with 

'  a  laceration  of  the  parietal  and  visceral  layero  of  the  pleum,  and 
w  n  very  froqueut  complication  uf  fractured  ribs.  The  air  either 
eiicapee  into  the  ploiun  at  each  inspiration,  and  thence  during 
expirutiim  ta  forued  through  the  parietal  layer  into  tlie  subcu- 
tsneou«Conu«ctiv»  tissue,  or  it  jiasses,  if  there  are  adhesious  between 
the  two  layere  of  the  pleum,  directly  from  the  lung  into  the  sub- 
cutaneous titfsuc.  Morn  rarely  it  is  due  to  u  rupture  of  the  lung 
without  injury  of  tlu'  (ileum,  the  air  then  CM'a|iing  at  tho  root 
of  tlw  lung  into  tlio  jKwterior  mediuHtinum,  and  thence  iiitu  the 
nonniwtivi-  titwii'-  of  the  m-ck  and  arms.  More  rarely  still  it  may 
iiccur  without  a  wimnd  uf  the  lung,  or  even  without  a  wound  of 
the  pleum.  .Sijwjr.— The  om]ihysen>a.  though  usually  limited  to 
the  seot  of  injury,  may  extend  somewhat  widely  around  it.  and  in 
rare  institncne  has  ■prood  over  the  whole  body.  It  pvcs  rise  U»  an 
iU-didiniHl  tluttvncfl  Hwelling  utmttcndeil  with  signs  of  intlummation 
and  unaltered  on  insjiimtion  and  expirutiiin.  On  proHcdng  on  tho 
swelling  a  pra^uliiir  crackling  sensation  is  exiierienccd,  llko  that  of 
rubbing  the  hair  between  the  fingers.  Trnitmrut. — A  [mJ  and 
boiidngii  is  nil  that  is  usuolly  neneimry.  but  should  the  air  iiiHtttul 
of  beenming  abtiorbeil  ext(<nd  so  widely  as  to  uiterfero  with  rfspini' 
tiun,  a  puncture  or  two  must  bi'  made  to  Irt  it  escape. 

a.  I'BOLAI'BK  ARIi  IISKM*  OF  TlIK  hVya.—frvlapM  of  the  lung 
nra»m<)nally  occur*  tlimugh  a  wound  in  the  chnst-wotl.  It  should 
he  tvturned  by  gimthi  pressure,  the  wound  being  slightly  enkrgod 
if  neocsjiBry.  If  tho  prol>ip»ed  piirtion  has  Iwcomn  luihcrent  and 
ocnigi'st»d  it  may  Ui  nmiovul  1iy  thi<  knife  or  ligature,  taking  coro 
not  to  break  ilnwii  Uie  adhemonn  of  ths  nsceral  layer  of  the  jdeura 
to  tho  chc»t-wal!  and  so  open  tho  pliniml  r4ivity.  flrniia  of  Ihn 
Ihng  is  (u  line  timed  met  with  otter  a  |ienplruliiig  wound  of  thti  cheat 
has  cicatm«d,  or  even  when  there  has  b«on  no  woun^  (A  ^^^  ^ibs^. 
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It  tonna  a  eott,  cropitatiug,  rewmant  awplling,  which  w»n  be  mada 
smaller  by  proaeurv,  and  (^nerolly  becomes  mure  jirniuiiieiit  on 
forced  ospiratioii  or  coughing.  On  liatoning  over  it  a  harah  vxeicu* 
lar  murmur  is  heiii'd.  The  Irmtmait  consists  in  proUtcting  it  with 
a  proi)erl)--abai)pd  pad  or  leather  shield  moulded  to  the  piirt. 

For  ttii  account  of  Buch  compHoatioiis  as  I'huHiji,  I'nfumonia, 
Himnoperiairditim,  PrricaTilitU,  and  Mtiliaitiiiat  AbtertB,  a  work  on 
Medicino  must  be  conmilted. 

OpEKATIONS  OS  THB  CHE8T.— TVi/ipinp  l/ir  {Jtunt  Hhould  b«  duno 

whon  tlie  efTuMon  ih  seroua  without  odmittinK  air,  either  with  tlw 
uspirutor  or  with  the  syphon-trocar  and  caiiniUa.  The  »i]Hit  uhuoUj 
Bolech^d  is  tho  sinth  intorcoetol  npuue  in  the  mid-uxiUury  line.  A 
Hmall  ind«on  ie  suraetimae  firat  made  through  the  ulun,  which 
BhduJil  be  drawn  down  on  the  rib  60  that  the  wound  may  be  valvii- 
Ibt,  but  such  an  incisiou  is  quite  luineceMnary.  The  nc-dle  of  tho 
Aspirator  or  the  trocar  and  cannula  is  then  thruiit  into  the  pl<<und 
cavity.  The  fluid  should  be  allowed  to  escape  mlowly.  and  ita  flnw 
8t*ipi»ed  for  a  minute  or  *»  if  coughing  occura.  Tho  inHtnuncnt 
must  lie  withdrawn  should  any  blood  become  mixed  with  tho  lluid. 
Tlio  wound  should  bo  cloaed  with  ii  pad  of  antiseptic  gatiac. 

IiirUiun  and  druiiiage  of  the  f  Intra  may  be  required  for  ompyemft, 
the  removal  "f  putrid  clota,  &c.  Tho  iiiciaiou  may  be  made  in  tha 
sixth  intercostal  space  in  tlio  mid-oxillory  line,  or  in  the  nintlk 
or  tenth  space  in  a  line  with  the  uDgiD  of  the  scapula.  Hefon 
o))erHting  it  is  a  good  rule  to  moke  sure  of  the  presence  Oif  pus  by 
puncture  with  an  exploring  syringe,  and  make  the  incision  at  the 
spot  where  it  is  found.  An  anesthetic  should  be  given,  and  ft 
careful  dissection  tnodL'  butwcoii  tho  nU<  down  to  the  pleura,  ora 
director  may  be  thrust  through  the  muscles  into  the  plournl  cavity 
and  the  wound  sufficiently  enlarged  by  ]>UBsing  a  dressing  furvepa 
along  the  director  and  forcibly  opening  the  blades.  A  dmitiH^- 
tubi-  should  thou  tm  insorted.  'ITie  ]itoura  had  hotter  not  be  washed 
out.  sin™  during  this  procvduro  sudden  d«ith  may  occur.  Kven 
when  fold  the  pus  will  usually  U<oome  swet^t  in  a  lew  dnj's  nftor 
treo  drninngc  has  Iwon  cstublinhiHi.  If  the  spii(M>  between  the  IiIm 
is  uiKullicient  u  piece  of  a  rib  may  be  excised.  The  wound  slimjld 
In  trontod  antiseptically,  and  if  pus  iignin  ixitleclH  n  countet- 
ujwning  may  be  made,  but  tliin  is  M>Idoin  advixable  or  nocoBsary. 

Thurftri'lJ'ttty  or  Hitlamlrr  t  ofirnttum  coiisiBt»  in  removinga  por- 
tion of  sov«ral  of  the  ribe.  for  the  purjiotw  of  allowing  the  cutest- 
woIIh  t4)  fall  in,  in  can*  of  ciii|>ycma  where,  afti'r  Uu-  plouni  hoa 
Wn  drained,  thi<  lung  in  ronsequonro  of  adhesions  dova  not 
expand.  An  ijiciaion  thrci'  or  four  inches  in  length  may  In  made 
obliqu<ily  downwanls  und  inwanls  over  the  side  of  tlie  i'tu«t.  juat 
in  trout  of  the  Intiaiimui*  dorsi,  ni-ro>w  the  ribe  the  |N>rtioiis  of 
which  it   is  inteuded  to   excise.     Tho   edges  of  the  wound  hmng 


TCtncted  to  expose  the  ribs  an  inciBion  is  next  raodo  through  the 
perioatetun  along  tho  oourso  of  each  rih  for  the  required  distAnc«, 
the  periueteum  M]iamtod  witli  u  rnspatory  from  both  the  (lut^r  and 
inner  Burfaee.  and  the  rib  then  tnt  thi-oti^rh  with  the  «aw  or  bone 
foroepe  ut  eufh  end  ut  the  incigimi,  the  Boft  parts  boing  protected 
by  a  spntlda  pnseed  beneath  lie  rib.  It  tiie  pleura  is  greatly 
thiukened  u  jmrtion  of  the  ptvrietal  layer  nhould  be  cut  away.  The 
vteceml  layer  may  then  be  scraped. 

Pntuinolomy,  or  incising  the  lung,  may  be  rei|uired  foi  the 
pnrpoae  of  »)>ening  an  nlMi.«»>  or  hydatid  cyst,  ur  ol  draining  a 
phthiiucul,  brouchiuctatio,  or  gangrenous  cavity,  or  for  removing 
n  foreign  body.  An  iiiciitiqn  ie  made  down  to  the  pleuni,  a  ]K)rtion 
iif  the  rib  being  exi^ised  :  it  iio  adh<«i<ms  exist  the  lung  ia  then 
sewn  t»  the  pleura  by  etitchea  passed  deeply  by  moans  of  tlage- 
dom's  neeiUeK.  Tho  wound  ie  then  jiluggcd  with  iudofcimi  gauxe. 
After  a  few  days,  when  adhesions  have  formed,  n  troivir  anil  caiuiula 
connected  with  an  iispimtor  is  thriwt  into  the  cavity  in  the  lung, 
the  woiind  made  by  the  riinnula  enlarged  by  drcesiug  forceps  and  a 
drain-tube  inserted.  The  patient  ''hnuld  not  be  placed  on  hia 
Bound  side  during  the  oj>eration  lest  the  fluid  \»aas  into  his  Kiiuid 
lung. 

Vaeumonerimn!/,  or  eicinon  of  a  ]x>rtion  of  the  lung  for  localized 
tubercle,  has  been  succeasfully  accomplished  in  a  few  cases.     The 

fJeura  having  been  filled  Vfith  aseptic  air  to  cause  ooUupee  of  the 
ung,  is  opened,  the  collapsed  lung  transfixed  below  tho  disease 
with  ft  bhuit  needle  armed  with  aseptic  wlk,  the  silk  tied,  and  the 
lung  cut  away  above  the  ligatures.  This  oiwrution  seems  hardly 
justifiable,  since  when  the  disease  is  siiHiciently  looulized  to  |K>rmit 
of  removul.  it  'ut  imibably  amenable  to  meiliiJil  treatment.  Ex- 
cision of  a  portion  u(  huig  for  malignant  growth,  except  when  the 
growth  invaded  the  Ituig  from  the  chest-wall,  ciui  «eldouk  be 
required,  in  that  primary  malignant  disease  of  the  lung  in  n, 
■uflicioutly  early  nitiige  is  eeliloin  diagnosed. 

TiifiiiHi)  tilt  jirricaniima. — In  a  lai-ge  serous  effusion  tho  heart 
is  in  the  upper  part  of  tho  pericardium,  the  puncture,  therefore, 
sbmild  he  [iiaih>  with  the  aspirator  or  a  simple  hollow  needle  (West] 
in  the  fifth  intvrcvtital  spiK'e  in  the  left  nipple  line  or  immediutely  Ui 
the  left  of  the  stenium.  In  ])uni]eut  eflusjuns  the  puncture  shuuld 
•s  a  rule  Ih>  made  in  the  third  inlcrcoBtal  space  in  the  left  nipple 
line,  but  it  may  liave  to  b«  niude  in  other  situations  us  the  pus  is 
often  eunluinvd  in  pockets.  Dr.  West  has  had  to  moke  it  even  to 
the  right  o(  the  htfnium.  Care  should  bo  taken  not  to  injure  the 
intvmal  niuinniary  or  an  intemista]  nrtcr^'.  and  not  to  thrust 
the  neMlle  thivxigh  tJix  left  p!eura  or  too  deep  lest  tho  heart  lie 
punotured. 

litcUiuu  and  dniiHtiyt  •■/ thr  prriearJii'iii  niay  be  rei\u\red  Iqt  ^«Ji 


»  ka  hem  fatal.  {««UUt  b«a  tqpn^^ 

•Ti' '  k .  A  mj-ttuvd  rv-vlo-  « ill  W  indkaSt^i  br  r^jn  on  pnttiiig  Um 
]iiiiwl<-  JTii'j  3<;twi.  ati<l  the  prvM-noe  -.-f  &  gap.  and  later  of  s 
-"■Hi;,/  ff-m  th*-  •ffu-l  ■□  ^.f  bliH>l.  A  l^ood-tamonr  will  bo 
"kii'mi,  Ttv  i;^  -ud-i'-n  ■"t-TirT>n(*.  and  alweniv  of  ^ifrn^  of  inAain- 
ro;.i:..ii.  Y'"i».-,M,'.-Th.-  pjti./nt  ^h-uIJ  1-  b^'ut^il  as  if  he  had 
Mi-t.iii.'-'l  :i  t.Tai..  iiij'in-.  -ino-  it  i- iiiij" «>!!■!<■  at  first  tu  nj  thmt 
Mil  I,  i-  u'd  t),.'  .-Tw.  ThiLii,  h'^  tih'>iild  b"  i>U.--d  at  abnilut^  rest  in 
1--I.  h.,i  fi,[„.  i,iar'..i,~  :ii>pli-il  t»  th'-  aUlomvn  and  hoi  boUlea  to 
ih'-  •Hi!'  iiiltii-.  :itiil  'jjaiitn  K.yn  inl.-ni;i!Iy;  whilr-t  fur  precaution' i 
■<:,k-  t'.r  111-  llrM  tvlv  or  tu'iitv-I'iiir  Juiiirs  nothing  should  be 
yiw  r,  l,>  t),.-  mouth  or  only  ^mall'i|m.i.titi,>  of  i,,,l  milk.  Wliere 
lli-i.  I-  riijitiiri'  ppf  th"  nt'tuB  Ihf  |«rts  i-houM  li.'  npiin>ximat«d  u 
iiiM'  I, :..  ,.,.-il,|.'  }.y  ,.»iiloTi.  H  u  U-xl-tiiiiioiir  f..nii».  r<>!d  should 
!-■  ii],|,l»  .1,  l.iil  il  i-houl.!  >m  no  at-comit  U-  ■.]>eii.d  uhU-sh  nuppura- 
Iir,i,  .- .  Ml",  i,K  Ih.'  I.I.XH1  will  n.-urly  alwiiys  in  IJMi..  Ik-  absorbed. 

I,*i  Ki'Ai  ION  111-    iiiK  I'RiLiTiiXEiM  iiiMV  ini'tir  froiii  a  blow  or 
•  iii-li  ..(   Il.i'  iil-ioimri  ttilbiiiit  iiijiirj-  of  lli"  \ iHi^ni,  iind  may  be 

' fJii  III'  i|  «  Imii  ;i  liirp'  mbmI  has  Ib^cti  nijiliiriil  bv  cxtivviisiition 

ol  1,1 Ill-  ,..  ijt'.tii'i.l  nl^ity  or  Mili-|x'rit.iiii'artiN<uc.     Then) 

III-    nil  hi il  Ki,/,„i  iif  tlii"  iiiiiirv;  l>iit  ii'-iI-s-ui'sm.  a  iiouxfttion 
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1,  i.if  Niiii  til  iiidiiutoit. 

|ill<'kly  H 

'Ill's.      Tniitmrnt.—hik^ 

SppPPHATiON  ANii  AB8CB88  may  fiillow  on  any  injury  of  the 
abdufiiinal  waUs,  or  exlravasiktioii  of  urine :  or  may  be  due  to  the 
Iirmkiiig  diiwn  of  a  blood-tumour  or  syphilitic  gumma,  or  to 
di»-ikse  of  the  bi>nen  forming  the  wbUh  of  the  iihdomen  or  pelvis.  The 
snji|iuration  may  be  acute  or  chronic,  euperticial  or  deep.  When 
deep  it  ia  very  apt  to  be  diffuee,  and  extend  along  the  niwicular 
planes  or  between  the  poritonoitin  and  transvcrsalia.  When  auper- 
Gcjnl,  except  bh  the  rcstUt  of  estrmunution  of  urine,  it  ia  generally 
rdrciunwribed  and  often  confined  't«  the  ehcath  of  the  rectus, 
Sign4, — The  acute  form  te  attended  with  the  general  and  li>cal 
symptoms  of  inflammation,  fuUoired  by  those  of  nippurstion.  and 
subsequently,  by  the  »ignB  of  an  abscew.  In  the  chronic  form  thera 
nill  probably  be  no  cunstitntjonal  ngns;  but  a  localized  swelling, 
either  (ruperGcin]  or  de^p,  will  generally  be  present  in  which 
fluctuation  may  bo  detected.  7'reR(>nrn(.— Early  and  free  evacua- 
tion of  the  pue. 

Rdfti'rb  Of  TtiB  viscTEKA. — The  rupture  of  an  a)>duminal  viscoa 
is  always  a  most  serious  accident,  and  one  which  is  frequently, 
though  not  invariably,  fatal.  Cau»e.- — Oeneralty  a  severe  cruBh  of 
the  abdomen,  as  between  the  buffers  of  railway  cars ;  or  a  kick  or 
blow,  orthepassBgeof  a  wheel  over  the  abdomen.  Palkolnt/y. — Any 
of  the  viaocra,  exoejit  perhaps  the  pancreas,  may  be  ruptured;  but 
the  liver,  inteetinea,  kidneys,  and  bladder  are  those  moet  frequently 
injured,  in  rupture  of  the  liivr  and  tplfrn  severe  hfemorrhago 
into  the  [leritoneal  cavity,  followed  by  peritonitis,  ensues,  unless 
the  peritoneal  covering  eseajies  ru])tiiro,  when  no  blood  is  cxtra- 
vaaated.  In  rupture  of  the  ttimuieh,  yall-IJiidJrT.  and  inUtUna 
their  contents  escape  into  the  peritoneal  csrity,  setting  np  rapidly- 
fatal  peritonitis,  tbuugh  in  tho  ca«c  of  the  atoniach  and  gall-bladder 
the  more  immediate  danger  is  death  from  shuck.  Rupture  of  the 
inteeb'nn  usually  occurs  where  the  duodenum  joins  the  jejunom. 
Tho  largo  iiit^i-stine  is  rarely  injiu^  in  constHjuenut  of  its  protectod 
position.  Rupture  of  tho  kuluty  iit  a  less  fatal  accident,  as  the 
organ  lies  well  bi-hind  the  peritoneum ;  but  when  the  crush  is 
iievero  it  miiy  bo  nttendnd  with  tuemorrhage  or  peritonitis.  It  is 
liable  to  be  followed  by  ])erinephritic  abeceeu.  In  rupture  of  the 
urrler  uriiio  is  nxtmvasateJ  liehind  tho  ]>eritoneum.  For  rupture 
of  tho  blailder.  see  lojuHn  ,•/ J'elvi,. 

Thu  »ijn*  of  a  ruptured  viscus  are  often  obsCTire,  but  great  shock^ 
wrtrwme  collapne.  and  intense  lucaliKcd  pain,  together  withi  ilie 
Iiistuiy  of  a  severe  crush  of  the  abdomen,  pomt  to  such  an  injury 
hnving  ucciured.  Ileyund  a  surmise  that  one  of  tho  viscera  has 
been  injured,  it  may  bo  quil«  impossible  to  localii»  the  miM'hiof. 
The  (ollowing  signs,  however,  may  serve  to  indicate  the  pmlublo 
■Mture  of  the  leaion ;  thus— 1.  In  ru]>ture  of  the  Itirr  thorn  may 
be  pnin  in  fhm  right  hypochondrium,  perhft^  &  Iiw^'oto  ^  'ODAT^ob 
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account  bo  probed,  but  the  patient  treated  as  if  the  wound  had 
penetrated,  and  watched  for  signs  of  inflammatory  complications. 
The  symptoms  and  ti*eatment  will  depend  upon  the  viscus  woundedL 

(See  Wounds  of  Thoracic  Viscera.) 


Injuries  of  the  Contetits  of  the  Cheit, 

These  may  be  divided  into  injuries  of  the — 1,  pleura  and  lung ; 
2,  pericaixlium  and  heart ;  and  3,  largo  blood-vessels. 

1.  Injuries  of  the  pleura  and  lung. — Contusion  of  the  lung 
without  an  external  wound  may  be  produced  by  a  severe  crush  of 
or  blow  upon  the  chest.  The  visceral  layer  of  the  pleura  may  or 
may  not  be  lacerated.  It  is  attended  with  paroxysmal  dyspncea, 
cough,  localized  dulness,  and  crepitation,  followed  in  a  few  days  by 
expectoration  of  rusty  sputa.  If  the  visceral  layer  of  the  pleura  is 
lacemted,  blood  and  air  may  escape  into  the  pleural  cavity,  and 
there  will  then  1)0  in  addition  to  tiio  above,  signs  of  haemo -pneu- 
mothorax. The  patient  usually  recovers  in  a  few  days,  but 
pneumonia,  pleurisy,  or  abscess  or  gangrene  of  the  lung  may 
occasionally  ensue. 

Woinuh  of  the  picura  and  himj  may  bo  produced  by  the  fragments 
of  a  broken  rib,  or  by  a  stab  or  gunshot.  "WTien  attended  with  a 
penetrating;  wound  of  the  chest  they  are  verj'  serious.  The  pleura 
alone  may  be  wounded,  but  more  often  the  lung  is  injured  at  the 
8am<'  tiiiK'.  Siijm, — No  single  sjnnptom  is  sutficient  to  make  it 
cei-tjiin  that  thf  lung  has  lH»en  wounded  ;  but  where  several  of  tho 
following  arc  jaewnt,  the  diiignosis  becomes  fairly  certain.  Thus, 
th*»re  m:iy  1m»  s<'vore  shock,  alKlominal  bn^athing,  and  cough  with 
exjxH'toration  of  fn>thy  blood-stiiincnl  mucus,  or  even  of  pure  blood. 
If  thfre  is  an  ♦•xt^Tnal  woimd,  there  Mill  Ik*  esaipe  of  air  intimately 
mixcKl  with  blood,  and  accompanied  by  a  peculiar  hissing  noise 
{hivmalnjuHca) ;  or  if  tlien*  is  no  external  wiuind,  emphysema  in 
tln»  region  of  the  fractuitKl  lil).  "When  the  pleura  alone  is  injured, 
a  very  rare  accident,  the  figns  an»  similar  ;  butnoblr>od  Ls  coughed 
u]>,  and  tlioujrli  air  may  escape  fnnn  the  external  wound  if  there  be 
one,  it  is  not  churiirHl  into  a  fine  frr)th  with  the  blood,  as  it  does  not 
(rome  from  tlie  lung,  but  is  simply  drawn  in  and  out  of  the  pleura 
thnnigh  the  woinid  in  the  parioti»8  during  inspiration  and  expira- 
tion. i'ompU rations. — Iliemothorax,  jmeumothorax,  oni])hysoma, 
hiemoiThage,  and  later  j)leurisy  and  pniMimonia  (see  Complicationn 
of  Injur  its  if  (VirM),  Tretttmrnt. — Absolut^'  n'st,  ice  to  suck, 
oi>ium  to  suMui*  pain,  closure  of  the  wound  if  small,  or  insertion 
of  (li-uin-tul)*'  if  large,  and  antise]>tic  divssings,  with  such  treat- 
ment as  is  appropriate  for  the  complications  that  may  l)e  present 
(s<^e  below).     If  the  pleuiu  alone  is  injurtnl,  tho  extenial  wound 
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should  bo  closed,  unless  any  complication  exists,  and  dressed  anti- 
septicallj.  If  the  wound  is  largo  and  the  bleeding  from  the  lung 
continues,  the  lung  should  be  exposed  and  the  hsemorrhage  stopped 
by  ligature  or  plugging. 

2.  Injuries  of  the  heart  and  pericardium. — Contusions, 
wounds,  and  rupture  of  the  perimrdium  may  at  times  be  produced 
by  a  severe  crush  of  the  chest- walls ;  but  are  more  often  due  to  the 
penetration  of  a  fragment  of  a  broken  rib,  or  to  a  stab  or  gunshot. 
In  the  last  two  instances  the  heart  is  generaUy  also  involved. 
Signs, — Severe  shook,  haemorrhage,  the  position  and  direction  of 
the  wound,  and  subsequently  symptoms  of  pericarditis.  The 
prognosis  is  always  very  serious,  death  usually  occurring  either 
from  the  effused  blood  impeding  the  heart's  action,  or  from  peri- 
carditis. The  treatment  consists  in  absolute  rest,  the  local  applica- 
tion of  cold,  and  if  inflammation  threatens,  of  leeches.  Should  the 
heart's  action  become  seriously  impeded  by  effused  blood,  serum, 
or  pus,  aspiration  or  free  incision  and  drainage  may  be  required. 
When  there  is  an  external  wound  it  should  be  dressed  anti- 
septically,  the  pericardium  being  sutured  if  practicable. 

Wounds  of  the  hearty  especially  when  they  ])enetrate  one  of  its 
cavities  and  particularly  an  auricle,  are  generally  instantaneously 
fatal  from  shock  or  haemorrhage.  Remarkable  exceptions,  how- 
ever, occur,  and  patients  have  been  known  to  linger  for  a  few  hours 
or  a  few  days,  or  even  to  recover.  Signs. — When  not  at  once 
fatal,  a  wound  of  the  heart  is  attended  with  gi-eat  collapse,  syncope, 
a  fluttering  pulse,  and  dyspncea,  and  later  with  symptoms  of  peri- 
carditis. The  treatment  is  the  same  as  that  for  a  wound  of  the 
pericardium.  Recently  a  wound  of  the  heart  has  been  sutured 
with  partial  success. 

Rupture  of  the  heart,  though  rare,  occasionally  occurs  as  the 
result  of  great  external  violence  to  the  chest-walls,  or  of  some 
sudden  exertion  on  the  part  of  a  patient  suffering  from  disease 
of  the  heart's  substance.     Death  is  as  a  rule  almost  instantaneous. 

3.  Wounds  of  the  large  blood-vessels,  as  the  aorta  or  vena 
cava,  are  almost  invariably  and  immediately  fatal,  and  require  no 
further  comment  here. 

Complications  of  Injuries  of  the  Chest, 

The  chief  complications  attending  injuries  of  the  chest  aie : — 
1,  external  luemoiThage  ;  2,  haemothorax ;  3,  ]>neumothorax  ; 
4,  emphysema ;  5,  prolapse  and  hernia  of  the  lung ;  6,  pleurisy ; 
7,  pneumonia;  8,  hsemopericardium ;  9,  pericarditis;  10,  medi- 
astinal abscess. 

1.  External  H/F.morrhage  in  penetrating  wounds  of  the  chest- 
walls  may  come  from : — (1),  an  intercostal  artery ;  (2),  the  internal 
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tnoinmary  nrtory ;  (3),  a  wound  of  tlie  lung ;  or  (4),  k  wound  of  the 
hnurt  or  onu  of  tho  large  vesRols.  Hmmoirhage  from  an  intcroostAl 
or  tho  interuiil  nininmaiy  artery,  though  it  may  generall j  be  known 
hy  the  lilond  escaping  in  jtits,  is  Homotimi'S  difficult  to  diatinguuih 
froiu  htcmonlinge  fnitii  tho  lung.  In  such  a,  cose  it  is  said  that  if 
a  card  bo  introdupod  into  the  wound,  the  blood,  if  it  romee  from 
nn  urtcrj'  in  tho  chcst-wati,  will  flow  over  tho  outer  surface  of 
the  card,  but  it  it  cornea  from  tho  lung  will  well  up  around  tho 
card.  Iliemon'luige  from  the  heart  or  one  of  the  large  veeeels  in  as 
a  ni!f  iiiiiiie<!iiit«!iy  fiital.  Trrtiliwiit. — 1.  An  intercostal  artery 
should,  if  piifwible,  lie  tied ;  othprwiae  preusuro- forceps  may  bo  left 
on,  or  the  artery  with  the  itcriiietflum  way  he  neparated  from  the 
lower  half  of  the  rib  and  then  tied,  or 

ba  portion  of  the  rib  may  bo  exased. 
r-  Where  asfiHtonce  is  not  at  hand,  the 

\  ^^k  centre  of  a  sheet  of  lint  (wrung  out  of 

||C^^k  A         an  antiseptic  solution)  may  be  pushed 
gjjgffiM  into  the  pleural  cavity  and  the  hollow 

-l^fcjiri^^jiJnll.  stuffed    finnly  with    antiaepUc   wool. 

^^^n^^S^W  **"  drawing  on  the  lint  the  artery  will 

/ 1  W^^^Mr  '"'   ('Ulnpn'MM'tl    iigainnt    the    interior 

^    I H     '  of  the  cheHt-wull,    as   shown  in  the 

f         I VL  ai-ciini)mnyiiig    diagram    (Fig.    133). 

9  --     The    int<MTial    inaminary    in    the 

f  mm  ^""''  "I'l"^''  "P"''^"  '^■o"  1*  easily  tied ; 
I  inter-  '"  *'"'  lower  M]inces  a  poi-tion  of  the 
Artrry.  coHtuI  cartilage  must  be  tirut  cut  away. 
S.  When  tho  bleiiling  Ih  f n>ni  the  lunft 
the  patient  must  be  {ilaceil  at  perfect 
rent  on  tho  injured  Hide,  and  anii«-bag 
inipliiil.  iTitci-iiiilly,  li'nil  and  opium,  giilUe  lu-id.  or  I'l^it,  may  be 
givi'ii.  Siiiiii'  roi'Oinnicticl  th'>  cliisjiig  of  the  (external  wound  and 
till'  i<)>|itii'a1ii>ii  of  a  iMindiigo  to  tho  choHt,  wi  that  the  Unod  may 
rollii't  in  IIk'  |>!i>ur!L,  jii'exit  on  tho  lung,  and  thus  stii]>  the  Meeting. 
2.  1l.i-:Mii'i'MiiitAX.  or  hn>morrhiige  inti>  tlio  pletira.  miiy  occur 
I'itbt'i'  witb  or  wilhout  on  internal  wound.  It  is.  )H>rba]ii«,  most 
ol'ti'ii  ilu)'  to  II  fi'iigTueut  of  a  broken  rib  ]>o)iotruling  tho  lung  or 
wriutiiliiig  till  iiiti-i'(iistal  artery.  Tbf  li'iiiK  aiT  those  of  internal 
hii'iiioiTliiigi'  with  iiipidly  extending  diilneH.4  to  jiercussion,  alxencc 
of  bn'iitbitig  siiunils.  bidging  of  the  iiitercimtnl  epaci^s.  and  inereasing 
(lysptLuM.  It  imiy  1m'  iliKtingniNhed  from  pleurisy  and  pneumonia 
lij-  .■•iiiiiii^-  tiTi  itiiiiinliiitely  afti-r  tho  injury  and  by  tbe  aliscnce  of 
t'-\i\v.  'I'll  nfjHijif.— Similar  to  tbiit  for  liii'inciiihiigc  fmm  a  wounded 
bin;;,  Sliniilil  tb'>  bren tiling  lK*eiime  dangertrtisly  emlmrrawed  the 
bliH>l  must  In'  druwii  off  with  the  (inpinitor.  Should  suppuration 
oi'cur  the  eliest  iimut  1"^  openeil  and  fvi'cly  drained. 


in.  ina.-  Mi'tbisl   I 

L.  Shcrtnf  lint.    u.  H 

vr.  I'lii)!  af  aiitiwiitii 
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3.  Pneumothorax,  or  air  in  the  pleura,  is  generally  the  result 
of  a  wound  of  the  lung  by  a  fragment  of  a  broken  rib.  It  may 
be  known  by  tympanitic  roHonanco,  abHonco  of  bnmthing  Bounds, 
or  amphoric  breathing,  mettillic  tinkling,  bulging  of  the  intercostal 
s]:>aces,  and  increasing  dyHj)nooa.  "When  combined  with  hsemo- 
thorax  or  with  pleuritic  effusion,  the  lower  i)art  of  the  chest  will  be 
dull  to  percussion,  and  a  Hplashing  sound  on  shaking  the  patient 
{succusaion)  may  be  heard  on  auscultation.  The  air  is  usuaUy 
absorbed,  but  should  the  breathing  become  seriously  affected,  it 
may  bo  removed  with  the  asi)irator  or  allowed  to  escape  through 
a  cannula  left  in  the  chest  and  protected  by  an  antiseptic  gauze 
dressing. 

4.  Emphysema,  or  air  in  the  connective-tissue  sj)ac^s,  is  some- 
times called  surgical  emj)hysemu  to  distinguish  it  from  the  medical 
affection  of  the  same  name  in  which  the  air-cells  of  the  lung  are 
dilated.  It  is  generally  due  to  a  wound  of  the  lung  combined  with 
a  laceration  of  the  i)arietal  and  visceral  layei*s  of  the  i)leura,  and 
is  a  very  frequent  complication  of  fractured  ribs.  The  air  either 
escapes  into  the  pleura  at  each  inspiration,  and  thence  during 
expiration  is  forced  through  the  j)arietal  layer  into  the  subcu- 
taneous coimective  tissue,  or  it  passes,  if  there  are  adhesions  between 
the  two  layers  of  the  pleura,  directly  from  the  huig  into  the  sub- 
cutaneous tissue.  More  rarely  it  is  due  to  a  rui)ture  of  the  lung 
without  injury  of  tlu;  pleura,  the  air  then  escaping  at  the  root 
of  the  lung  into  the  j>()st4'rior  mediastinum,  and  thence  into  the 
connective  tissue  of  the  nock  and  anus.  Mon*  ran>ly  still  it  may 
occur  without  a  wound  of  the  lung,  or  even  without  a  wound  of 
the  pleura.  Siyns. — The  emphysema,  though  usually  limited  to 
the  seat  of  injury,  may  extend  somewhat  widely  around  it,  and  in 
rare  instances  has  spread  over  the  whole  ImxIv.  It  gives  rise  to  an 
ill-define<l  flattt^ned  swelling  unattendetl  with  signs  of  inflammation 
and  unaltered  on  inspiration  and  expiration.  On  pn^ssing  on  the 
swelling  a  i>eculiar  crackling  sensation  is  exjierienced,  like  that  of 
rubbing  the  hair  between  the  fingers.  'rreatmeut. — A  pad  and 
bandage  is  all  that  is  usually  necessary,  but  should  the  air  instead 
of  beC/Oming  absorlxMl  ext^'nd  so  widely  as  to  int(»rfere  with  respira- 
tion, a  punctiu'e  or  two  must  be  made  to  let  it  escyijK*. 

5.  Prolapse  and  hernia  of  the  luxo. — Prolapse  of  the  lung 
f>ccasi(mally  occurs  thnmgh  a  wound  in  the  chest-wall.  It  shoidd 
be  retumeil  by  gentle  jn"essui*e,  the  wound  being  slightly  enlarged 
if  necessary.  If  the  prolapsed  ])ortion  has  IxH'ome  adherent  and 
congested  it  may  be  removed  by  tho  knifn  or  ligiituix',  tjiking  care 
not  to  break  down  the  adh(»sions  of  the  visceral  layer  of  the  i)leura 
U)  the  chest-wall  and  so  open  the  j)lcural  cavity.  Jlemia  of  the 
luiig  is  sometimes  met  with  afUir  a  jieneti-ating  wound  of  the  chest 
has  cicatrized,  or  even  when  there  has  been  no  wound  of  the  skin. 
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It  fonuA  a  soft,  crepitating,  resonant  nwelling,  wtuoh  can  he  D 
BDUtUor  by  prassure,  and  geueFully  becomes  mure  prominenl  ■ 
forced  expiration  or  cuughing.  On  listeninf;  over  it  a  harsh  v 
Ur  munnur  in  heard.  The  trrattaent  consiste  in  pmtwting  it  will 
a  jiroperly-shapMl  pad  or  leather  shield  moulded  bi  the  part. 

Pur  an  account  of  tnich   complications  an  I'Uurt'gi/,  Pneim 
Hamojirrieariiiiimt  l'erimrJili»,  aud  Mediattinal  Ahuaia,  a  work  fl 
Uodicine  must  bo  cvnHult^d. 

Opbkations  ok  ■vnz  cHwrr.—Tajipiiig  ihr  ]>UuTa  ^MaXihe  a 
wheti  the  effusion  is  seniiut  without  admitting  air,  either  with  ( 
aspirator  or  wilh  the  syphon -trocar  o:id  canDuJu.     The  spot  usual 
Bolectod  \a  the  sixth  int^rcoHtal  «pace  in  the  mid-axillary  line. 
small  inuimon   is  sumetimeo  first  made  through  the  skin,  whitl 
should  be  drawn  down  on  the  rib  »t>  that  the  wound  may  bo  valvf' 
l«r,  but  Buth  an  int'ision  in  qiiito  uiinecesaery.     The  ne«<dle  of  tf 
aspirator  or  the  trocar  and  cannula  is  then  thrust  int«  the  pleu 
cavity.     The  fluid  sliould  be  allowed  to  OHcape  xlowly,  iknd  its  fl 
stripped  for  a  minute  or  so  if  ooughing  occum.      The  instrumi 
must  be  witbdruwn  should  any  blood  become  mixed  with  the  flni 
Thii  wound  should  be  clotied  with  a  pod  of  antiseptic  gaus 

InfUioH  and  draiaagt  oftktjAtura  may  be  r<.<quired  forempyen 
the  rouiovat  of  putrid  clots.  Sc.     The  incision  may  be  nuule  in  t] 
sixth  intercostal  Hpoce  in  the  mid-axiUnry  lino,  or  in  the  n' 
or  t«iith  space  in  a  lino  with   the  angle  of  the  suHpuln.     fit 
oporaliiig  it  is  a  good  rule  to  make  eiiw  of  the  presence  of  pua  b, 
puncture  with  an  exiiloriiig  syringe,  luid  make  the  inciidon  at  'mo 
spot  where  it  i«  fuuuil.      An  aiitesthetic  should  be  ^ven,  and  a 
careful  disnei^ion  made  between  the  ribs  down  to  the  plouni.  or  a 
director  may  bo  thrust  through  the  miisrles  into  the  pleural  cavity 
anil  the  wouTiil  eiiQiricntly  enlarged  by  jiBMiing  a  dressing  torn    '~ 
nlong  tlie  director  and  fortnbly  opening  the  blades.     A  drainag 
tiilKt  should  then  Im  iiii^erted.    The  pleura  had  better  not  be  wa«h 
out.  since  during  this  procedure  Huililen  deoth  may  occur.     Ew 
wlien  foul  the  pus  will  usually  become  wwcot  in  a  lew  days 
frnt  dminage  has  \won  establiithed.     It  the  MpiLce  between  tlin  C 
is  insuAicient  a  piece  of  a  rib  uia^  be  cxciHod.     Tlic  wou 
In  troat«d   Hntiaeiitically.    and    if  pus   again   collecls  ii 
ojiening  may  lie  made,  but  tliis  is  hoMoui  advisable  cir  nocosear;.  ' 

Thornri'ftiiit^  or  KtUandrr't  operaliun  consists  in  removing  a  p 
tiun  of  si-vorol  of  the  ribs,  for  tlie  [>ur])OBe  of  iillowing  the  <Jm 
walls  to  tall  in,  in  cones  of  ompj-ema  where,  after  the  pleura  ll 
bivii  ilrninctl.  tho  lung  in  consctjnenee  of  ailhfwions  duI^B 
ek)iiuid.  An  incision  three  i>r  loor  ini-bos  in  length  niiiy  be  r 
obiir(u«ly  downwards  and  inwanb  over  the  side  of  the  chift,  jul 
in  fiont  of  tlio  latissinius  dorsi,  acron  tlie  ribs  the  portioiis  I 
which  it  t>  intended  to  exciw'.    The  odgvis  of  tlio  wound  \ 
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retracted  to  expose  the  ribs  an  incision  is  next  made  through  the 
periosteum  along  the  course  of  each  rib  for  the  required  distance, 
the  periosteum  scjmrat^Mi  with  a  rasimtorj'  from  both  the  outer  and 
inner  surface,  and  the  rib  then  cut  through  with  the  saw  or  bone 
forceps  at  each  end  of  the  incision,  the  soft  parts  being  protected 
by  a  spatula  j)aKsed  l^neath  the  rib.  If  the  pleura  is  greatly 
thickened  a  j>ortion  of  the  i)arietal  layer  should  be  cut  away.  The 
visceral  layer  may  then  be  scrajKjd. 

Pneumotomyy  or  incising  the  lung,  may  be  i*equired  for  the 
purpose  of  oj)ening  an  abscess  or  hydatid  cyst,  or  of  draining  a 
phthisical,  bronchiectatic,  or  gangrenous  cavity,  or  for  removing 
a  foreign  body.  An  incision  is  made  down  to  the  ])leuni,  a  portion 
of  the  rib  being  excised :  if  no  adhesions  exist  the  lung  is  then 
sewn  to  the  pleura  by  stitches  i)assed  deeply  by  means  of  Uage- 
doni's  needles.  Tlie  wound  is  then  j)lugged  with  iodoform  gauze. 
After  a  few  days,  when  adliesions  have  formed,  a  trocar  and  cannula 
connected  with  an  aspirator  is  thrust  into  the  Ciivity  in  the  lung, 
the  woimd  made  by  the  cannula  enlarged  by  dressing  forceps  and  a 
drain-tube  inserted.  The  patient  should  not  be  placed  on  his 
sound  side  during  the  operation  lest  the  fluid  ptiss  into  his  soimd 
lung. 

Pneumonectomy^  or  excision  of  a  portion  of  the  lung  for  localized 
tubercle,  has  lK»en  successfully  accomplished  in  a  few  cases.  The 
pleura  having  been  filled  with  aseptic  air  to  cause  collapse  of  the 
lung,  is  opened,  the  collapsed  lung  ti-ansfixed  lielow  the  disease 
with  a  blunt  needle  aniied  with  aseptic  silk,  the  silk  tied,  and  the 
lung  cut  away  al)ove  the  ligatures.  This  oj^enition  seems  hardly 
justifiable,  since  when  the  disi»ase  is  sufficiently  localiy^  to  |)ermit 
of  removal,  it  is  jn-obably  amenable  to  medical  treatment.  Ex- 
cision of  a  j)ortion  of  lung  for  malignant  growth,  except  when  the 
growth  invades  the  lung  from  the  chest-wall,  can  seldom  be 
required,  in  that  primaiy  malignant  disi^ase  of  the  lung  in  a 
sufiBciently  early  stage  is  seldom  diagnosed. 

Tapping  the  pericardium, — In  a  large  serous  effusion  the  heart 
is  in  the  upper  i)art  of  the  pericardium,  the  punctui*e,  therefore, 
should  be  made  with  the  aspirator  or  a  simple  hollow  needle  (West) 
in  the  fifth  inttTcostal  space  in  the  left  nipple  line  or  immediately  to 
the  left  of  the  st<*nuun.  In  purulent  effusions  the  puncture  should 
as  a  rule  be  made  in  the  third  intercostal  space  in  the  left  nipple 
line,  but  it  may  have  to  be  mad<^  in  other  situations  as  the  pus  is 
often  contained  in  iKickets.  Dr.  West  has  had  to  make  it  even  to 
the  right  of  the  st<*rnum.  Ctire  should  Ix)  taken  not  to  injure  the 
internal  maninuiry  or  an  intercostal  artery,  and  not  to  thinist 
the  ne(Mlle  through  the  left  i)]eiu'a  or  too  deep  lest  the  heait  be 
punctun?d. 

Incision  and  drainage  of  the  jperivardium  may  Iw  required  for  pus 
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in  its  cavity.  An  iiici«ioD  about  two  inches  long  ahonld  be  autde 
Hlimg  the  upper  bonier  ol  the  fifth  or  sixth  rib.  beginning  one  inch 
from  the  stcmuin.  When  the  pericardium  ia  reached  it  ttttould  be 
(re«1,v  upeoed.  a  draincge-tube  inanted,  and  antiseptic  dressings 
applied. 

ixJraiES  OF  inR  abdouxk. 

Co.VTTrsioys  of  the  abduminoj  wall.  e«pe»ally  when  dup  to  ft 
nharj)  ur  muldAii  lil^iw  or  a  severe  crush,  nhould  iUwu_V8  bo  nganlnd 
a«  MTJuiis.  08  tbcj-  nifty  bo  complicated  by  grrive  internal  injuiiiM. 
TliiiB,  thy  peritoneuni  amy  be  Incerated,  <iin'  of  the  vjbc«»  r«p- 
tntTHl.  or  a  lorira  bkiid-veHHel  injuntl  and  hU««|  extrava^tod  into 
the  jwritJtneuui  or  «ti1>]icrit<meiU  timue :  whilst  amung  tlM  minor 
eomjilicaliDns  inaj-  be  mentioned  ruptunt  o(  tlui  rrwtiw  or  othor 
mutcle  of  the  abdominal  wall  a(^«ouipani«]  by  blund-i'Sumon 
{hanmitoma)  and  potwbly  followed  by  siippunttiuti  and  abeovs. 
Even  where  no  injury  to  a  riscus  hai<  been  «ut<taini<d.  a  uintusiua 
of  the  abdomen  is  newly  always  attended  with  thuck  which  may  bo 
•evoro,  and  in  gome  instance*  has  bwn  fatal,  probably  from  injury 
to  thn  solar  plexuB.  The  njn<  of  d  simple  contusion  am  pun, 
oi'chymoMB,  tendernetM  and  awelline.  with  a  varj'inj;  amount  ot 
(iHi>cfc.~  A  rupturf<l  rectus  will  be  indicated  b^  pain  oil  pntting  thn 
nuwle*  inio' BciioiT.  and"  the  prenencw  of  a  gap. 'and  latur  of  a 
(•witUin);  from  the  effusicm  of  blood.  A  blood -tumour  will  b<t 
tnowu  by  its  sudden  '•ecumriioe,  and  alisence  of  n)[ns  of  infliun- 
mation.  'frmimmt. —Ilin  pntinnt  should  Iw  truited  as  if  hu  had 
■ustained  a  ({nivn  injury,  Binco  it  in  im)»f»ib]n  at  (irst  tt)  B«y  that 
such  is  nut  thft  mse.  lliiis.  he  should  be  )ilno<<iI  nt  nlMiluto  tvrt  io 
Iwd,  hot  fomenUtiona  applied  tii  the  abdomen  nnd  hot  bottlsa  to 
the  extri>mitie8,  nnd  opinm  given  iutcniully :  whilst  tor  iir<H«ntii7n'a 
■>>k«  for  the  firet  twidve  or  twoiity-four  hours  nothing  should  be 
(civi-«  by  Iho  mouth  or  only  small  iiuantitii's  of  i«iil  milk.  Wh«T« 
then'  in  rupturu  of  the  nx^us  thn  (lartH  should  Iw  apjmiximated  a« 
rouchn*  pomibin  by  position.  If  u  blood-tumonr  forms,  coldshotUd 
In  agqilieil,  but  it  should  on  no  ooxiUTit  bo  u|HtiiMd  unlosa  HUppnm- 
tion  ocnint,  un  the  bloiid  will  m-orly  ulwayv  in  tiniP  b"  nlMorhwd, 

I.4rBHATiiix  »p  TiiK  PBUtToxErM  may  occur  fniui  a  blow  or 
(tnuh  of  Ihi-  abtlonifii  without  injury  of  tlie  viKs>m,  onil  m»y  be 
i'»m|ilicnt4.-il  whfU  a  liu^  ftwsel  hoii  lieen  ruptured  by  I'xtruvasation 
irf  blood  into  the  jH-ritiineal  cavity  or  suli-pcrit'UKNil  tisinie.  Then 
nrv  no  ijMicial  Wyu  of  this  injury ;  but  r<'Ntli>siiiii^»8,  a  sonwition 
of  linking,  ynwnin;;,  an  anxious  couulenaiKf.  coldntwi  and 
blaiirhltig  ot  th>^  Hurface  when  i«>mplicntnl  by  hn>morrhaf^.  with 
nu  ahunnoi  of  vomitinj{_ond  oflfn  of  Eaiiii'iro  said  to  indicato  it. 
I'mtuutw  noarly  always  lOJckly  suiiervent*.  Tmilmmt.-^lakm 
—"^rf  pniUmitia. 
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Suppuration  and  abscess  may  follow  on  any  injury  of  the 
abdominal  walls,  or  extravasation  of  urine ;  or  may  bo  due  to  the 
breaking  down  of  a  blood- tumour  or  syphilitic  gumma,  or  to 
disease  of  the  bones  forming  the  walls  of  the  abdomen  or  pelvis.  The 
suppuration  may  be  acute  or  chronic,  superficial  or  deep.  When 
deep  it  is  very  apt  to  be  diffuse,  and  extend  along  the  muscular 
planes  or  between  the  peritoneum  and  transversalis.  When  super- 
ficial, except  as  the  result  of  extravasation  of  urine,  it  is  generally 
circumscribed  and  often  confined  'to  the  sheath  of  the  rectus. 
Signs, — ^The  acute  form  is  attended  with  the  general  and  local 
symptoms  of  inflaTnmation,  followed  by  those  of  suppuration,  and 
subsequently,  by  the  tigns  of  an  abscess.  In  the  chronic  form  there 
will  probably  be  no  constitutional  signs ;  but  a  localized  swelling, 
either  superficial  or  deep,  will  generally  be  present  in  which 
fluctuation  may  be  detected.  Treatment. — Early  and  free  evacua- 
tion of  the  pus. 

Rupture  of  the  viscera. — The  rupture  of  an  abdominal  viscus 
is  always  a  most  serious  accident,  and  one  which  is  frequently, 
though  not  invariably,  fatal.  Cause, — Generally  a  severe  crush  of 
the  abdomen,  as  between  the  buffers  of  railway  cars ;  or  a  kick  or 
blow,  or  the  passage  of  a  wheel  over  the  abdomen.  Pathology, — ^Any 
of  the  viscera,  except  perhaps  the  pancreas,  may  be  ruptured ;  but 
the  liver,  intestines,  kidneys,  and  bladder  are  those  most  frequently 
injured.  In  rupture  of  the  liver  and  spleen  severe  haemorrhage 
into  the  peritoneal  cavity,  followed  by  peritonitis,  ensues,  unless 
the  peritoneal  covering  e8cai)e8  rupture,  when  no  blood  is  extra- 
vasated.  In  ruptiu*e  of  the  sUyrwich^  gall-bladder^  and  intestines 
their  contents  escajx)  into  the  peritoneal  cavity,  setting  up  rapidly- 
fatal  peritonitis,  though  in  the  case  of  the  stomach  and  gall-bladder 
the  more  immediate  danger  is  death  from  shock.  Kupture  of  the 
intestine  usually  occiu^  where  the  duodenum  joins  the  jejimiun. 
The  large  intestine  is  rarely  injured  in  consequence  of  its  protected 
position.  Rupture  of  the  kidney  is  a  less  fatal  accident,  as  the 
organ  lies  well  behind  the  peritoneum;  but  when  the  crush  is 
severe  it  may  be  attended  with  hapmorrhage  or  peritonitis.  It  is 
liable  to  be  followed  by  perinephritic  abscess.  In  rupture  of  the 
ureter  mine  is  extravasated  behind  the  peritoneum.  For  rupture 
of  the  bladder,  see  Injuries  of  Pelvis, 

The  signs  of  a  rui)tured  viscus  are  often  obscure,  but^^^at  shock, 
extreme  cr^Uapse,  and  intense  localized  _pain,  together  with  the 
Tilstory  of  a  severe  crush  of  the  abdomen,  point  to  such  an  injury 
having  occurred.  Beyond  a  surmise  that  one  of  the  viscera  has 
been  injured,  it  may  be  quite  impossible  to  localize  the  mischief. 
The  following  signs,  however,  may  serve  to  indicate  the  ])robable 
nature  of  the  lesion ;  thus — 1 .  In  rupture  of  the  liver  there  may 
be  pain  in  the  right  hypochondrium,  perhaps  a  fracture  of  the  ribs 
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over  tho  liver,  symptoms  of  internal  haemorrhage,  increase  of  tiie 
hepatic  (iulIle^ils  in  consequenoe  of  blood  extravasation,  and  later, 
])erit<)nitis,  jaundice,  and  very  occasionally  diabetes.  When  the 
rupture  is  sli<;ht,  or  tlie  ])oritr>neal  covering  is  not  torn,  the  injury 
may  reuuiin  un8Us?pected  and  the  patient  recover.  Or  after  a  few 
days  tlie  inji-it^^neal  covering  may  give  way  and  peritonitis  ensue. 
2.  In  rui)ture  of  the  spUen  Uie  signs  are  similar,  save  that  the  pain 
ifi  referred  to  tlie  left  side,  and  there  may  be  increase  of  the  splenic 
dulness,  and  perhaps  fracture  of  the  ril)s  in  that  region.  3.  Rup- 
ture of  tlie  Mtomac/i  is  attended  with  extreme  collapse,  and  if  not 
ra])idly  fatjil,  with  intense  pain  in  the  region  of  the  stomach,  fre-e 
pus  in  tho  ix^ritoneal  eiivity  and  henco  loss  of  liver  dtilness,  and 
vomiting  of  1>1(.kk1,  followed  by  i)erit<miti8.  4.  In  mpture  of  the 
gull-UmUIrr  there  is  pain  in  the  region  of  the  liver,  followed  by 
localized  or  genoi*al  ]>eritoniti8,  and  if  tlie  patient  survive  by 
distension  with  fluid  of  the  i>eritoneal  cavity  and  great  emaciation  ; 
on  puncture,  a  bile-stained  fluid  is  witlubtiwn.  5.  In  iiiptiire  of  the 
itttfstim's,  in  addition  to  the  collai)8e  and  intense  piin  radiating  over 
the  abdonujn,  there  may  he  vomiting,  first  of  tho  contents  of  tho 
stoniacli,  then  of  bile,  and  then  of  altered  blood;  blood  in  tho 
stools ;  tyni])anit<fs  with  dulness  in  tho  flanks ;  and,  later,  peri- 
tonitis. ().  AVhen  a  kidnftf  is  ruptured  there  will  probably  be  a 
liistory  of  a  blow  or  other  injury  of  the  loin,  increased  frequency 
of  niic'tuntion,  blood-stained  urine,  urinary  extravasation  in  the 
loin,  i)aiii  and  signs  of  bruising  in  tho  lumbar  region,  retraction  of 
the  te>tirle,  and,  latur,  j^us  in  the  urine,  and  signs  of  deep-seated 
suppuration  [ifrrinephritic  tthsccim)  or  peritonitis.  7.  Kupture  of  the 
untrr  may  give  rise  to  a  fluctuating  retroperitoneal  swcUing  con- 
taining urin«',  and  blood  will  probably  appear  in  the  urine  in  a  few 
da  vs. 

Tnatioi  lit.  Whatever  tho  nature  of  the  injurj-,  if  there  are  signs 
of  seven'  inti nml  /m  iHnrrhnffr.  lai)arotomy  should  be  done,  and  an 
attempt  niudi'  to  st^jp  the  bleeding.  .  In  rupture  of  tho  Htrr  the 
abdouM'n  sliould  be  opened,  the  rent  in  the  liver  suturwl,  or,  if  this 
is  inipossibl(\  plugged  with  iodoform  gauze,  the  end  of  the  gauze 
being  h'ft  as  a  drain  in  the  lajjarotomy  wound.  Jn  rui)turo  of  tho 
Mjifn  II  \\ii:  immediate'  removal  of  tho  organ  is  jirobably  the  best  way 
of  i»revent.ingd(!ath  f  rom  hji'morrliage.  In  both  injuries  stimidants 
for  musing  tin?  i>atient  from  his  collapse  should  be  carefully  avoided. 
In  rupturtrof  the  stt.ninch  or  intrstiufn  the  alxlomen  should  be  opened, 
tht'  rent  si'wn  \\\)  by  Lrnnbert's  sutun^s,  and  the  ])eritoneal  cavity 
thoroughly  chransed  by  irrigation  with  warm,  weak  boraeic  solution, 
or  strrilizfd  water.  If  the  rent  is  not  readilv  found,  insufflation 
witli  hydi<»gr'n  or  air  may  reveal  it.  Subse<iuently  tlie  patient  should 
1mi  k<'j)t  under  the  inllume*'  of  oj>ium  if  there  is  mueh  pain,  and 
nothing  whate\t'r  bo  given  by  the  mouth  tor  tlie  lii-st  twelve  to 


VOUMDS  OF  TBS  ABDOHIH.  379 

twentf'foui  houTB.  Nutrient  «nemata  and  Btimulonts,  if  the 
Btreogth  flags,  should  be  administered.  In  rupture  of  the  kidney 
an  inoieiou  in  the  loin  or  nephrectomy  may  become  neceHsary.  The 
swelling  following  rupture  of  the  tireUr  may  re<iuire  tapping  or  free 
drainage. 

WouxDa  OF  THE  ABDOMEN  may  be  divided  into  the  penetrating 
and  non -penetrating,  according  as  thoy  do  or  do  not  involve  the 
peritoneal  cavity.  Whilst  ascertaining  this  point,  the  strictest  anti- 
septic precautions  should  be  observed. 

NoN-PKNETRATiMO  WOUNDS  ehould  be  treated  like  wounds  in 
other  situations,  especial  cure,  however,  being  taken  to  establish  a 
good  drain,  as  should  they  extend  deejily  thoy  are  apt  to  be  com- 
plicated by  effusion  of  blood  or  Hiqipuratiun  in  the  Mub-iieritoneal 
tissue.     They  bto  litible  to  be  followed  by  ventral  hernia. 

Pesetuatikq  W0UKD8  are  such  as  involve  the  [writoneal  cavity, 
They  may  be  divided  into  the  followinf;  :^1.  SinH)le  jicnetrating 
wounds  without  injury  or  protrusion  of  the  viscera.  2.  Penetrat- 
ing wounds  with  injury,  but  without  protrusion  of  the  viscara. 
3.  Penetrating  wounds  with  protrusion,  but  without  injury  of  the 
viscera.     4.  Peuotratiiig  wounds  with  both  protrusion  and  injury 

I.  8IMPLE  PESETRATISO  WOUSDa  WITHOUT  INJURY  OK  PRO- 
TRUSION OF  THE  viBPERA.— When  the  wound  is  largo  there  will 
usually  be  no  difficulty  in  ascertaining  the  fact  that  the  viscera 
have  escajied  injury.  It,  however,  Oie  wound  is  very  small — a  - 
mere  puncture,  or  made  obliquely,  it  may  be  difficult  or  impossible 
to  Bay  whether  any  injury  to  the  viscera  has  been  done,  or,  indeed, 
whether  the  alxlominul  cavity  has  been  jwnetrated.  In  such  a  case 
.  it  has  hitherto  been  taught  that  the  wound  ehould  on  no  account  be 
probed  for  tha  purjiose  of  settling  the  jioint,  but  the  patient  trcat«d 
as  if  the  wound  had  penctrat«d  and  had  not  injured  the  viacora. 
If  all  antiseptic  precautions  are  taken,  however,  it  is  safer  to 
thoroughly  explore  the  wound,  by  enlarging  it  if  necessary,  so  as  at 
once  to  ascertain  whether  it  has  penetrated  the  jieritonoum,  and 
whether  the  viscera  have  ertcajied  injury,  and  not  to  wait  till  the 
diagnosis  is  settled  by  the  onset  of  iieritanitis.  Where  there  are 
Ngns  of  internal  hu-morrhage  no  surgeon  would,  I  )ii-eBuine,  hosttat« 
to  search  for  the  bleeding  vessel,  rrnifinfuf.— Iiargewoundssliould 
be  thoroughly  cleansed  with  weak  })oricacid  lotion  (:l  percent.],  and 
united  with  fiahing- gut  sutures,  which  are  usually  jiaiwed  through  the 
peritoneum  as  welt  as  the  edges  of  the  wound  so  us  to  bring  the  two 
free  Hiu^aces  of  tlie  ^eroUB  membrane  iiitii  contact.  If  Ihi^i  is  not 
done  the  discharge  from  the  deep  part  iif  the  wound  may  inuko  itii 
way  into  the  jf^'itoneal  cavityand  set  up  peritonitis.  <ireig  Smith, 
however,  udviws  that  thi'  prritoneum  should  not  be  included,  since  ho 
holds  that  the  wound  unites  more  quickly  and  firmly  when  two  raw 


hat  ngaiJly  bwn  the  cu«oo>   t«  mmlr  do**  t__  _ ,.  ■ 

Biiti»aptic  drenins.  Ab  a  rule,  kavprrr.  it  will  pn>b«btj  t"*  *''' 
to  i^tafge  tbfm.  and.  b&Tiii;  Bdt.'«rtuB«d  that  the  ^^*r*  "'"' 
MOipol.  to  Croat  tb^fm  ss  ike>^b«tl  Abort.  In  mux  otse  ihr  pati'''' 
■boaU  ba  placed  •!  •bnluu  hA  in  bed  and  Mbj  Ute  rectiin>  '■( 
by  ndl  qHMOitiM  of  iead  rnOk  ior  the  fini  fe«  ihy».    ^^ 

nirgi  mi  ■iiiilil  aiii  rifiim  in  iiwtll  i i     lnut  it  i*  to* '"'"'^S 

n&lmtlMniBMui.    SboaUiNritaBitMnqKnawitnraatbeWH^ 


n.  POSTKATTSQ  ■ 
SIOX  or  TH>  TISCXK^— WImD  tbe  vnund  is  Ui^,  and  the  *fj'*^ 
TiKaa  can  be  Hen.  tbe  nalim   of  tlw*    injuiy  will   iimlwW 
otrriao*.     Wbro,  knrvnr.  the  wtntDil  i*  anall.  luthae  thvn-  ^^ 


•«<iBiiM-h.  th«r»i  »«■  ix>  prinuuT  signs,  wilh  Xhr-  rxrrptiou  pe""J*  *rf 
cmphysina  about  tin  woand,  obaolut/Jy  cii..^-u.-.tic  of  <•  "*^aa 
liavtnjt  l""-!!  itijuwd.  Iiitenaepainundoilreiiu-polliipsi'.  if  PJWOM, 
nil  doubl  [««nl  lo  mch  «n  injury  huWng  jiioiaMv  .Krurmi:  but 
lMit)>  [tain  ui,.l  »h«Tk  an  M  vahuble  u  rotUr  to  afford  littJr-  gnuluux. 
Lalnf  thn  pr»i;nrn  o(  free  gaa  in  tho  pwitone»l  anilr  »""  the 
<wcai>«>  o(  lil'«»i  (rotn  the  auiu  would  IDalci^  it  lu^bl;  prul'"l>'p  •I'tt 
thn  inlmtinr  bail  ta-ini  wouDilpd.  In  a  duiibtfiil  cmsh  of  wound  of  tlw 
Intiwtiix'Ihori^tutn  utnjf boinflati^withhjdMgin  by Smii'* niWiep 
Iiikl1<f-i[i.  If  thn  got  ia  wmuid«d  tli^giu  will*>^ii[H>  thru  ii);b  tb"  rant 
into  tb<'  |>Tit>rniTuni  and  thence  through  tho  o^ti-ruHl  wound.  whei« 
il  will  i;fTiiI>-  un  apjilyinft  ik  lig^t.  ihua  Mittlinj;  thr'  din;nioc>U.  In  a 
ddiiMfiil  wn'ii,"!  "f  the  Bt«miu-h  this  viBcn>  may  I*  iuttiitt-d  hy  b  tub« 
pONxal  l|iri.ii(.h  the  month.  Tho  tympnniti-s  will  ben>nfin'<d  to  th« 
ft"  *■  <t  thill  viw-iu  la  (uund.  or  fprrwl  to  thi'  rvKt  ol  the  uMinnca 
the  livnr  dulneae  if  it  la  injured,  .iiiy  of  tho  tismtb 
lUi»ti<d  :  but  wuuuda  of  th*'  hrer,  )ir^l  ■Madder,  spleen. 
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and  stomftch,  are  mucli  leaa  common  Uian  wounda  of  the  intestuie. 
Tha  danger  to  be  apprehended  in  Jncmorrhaga  in  the  case  of  the 
liver  or  spleen,  extravasation  in  the  case  of  aToHow  viscus,  and  in 
alli^ritonitis.  The  amount  of  cxtrav!isation  will  depend  upon  t^ 
size  of  the  wound,  and  whether  the  viacus  was  distended  or  empt^ 
at  the  time  of  injury ;  when  the  wound  is  a  mere  puncture,  there 
may  be  none.  If  tte  eitra- 
vasation  is  but  flight,  or 
escapes  extorually  through  the 
wound  in  the  parietcs.  it  may  bo 
cntoSfrom  the  general  peritoneal 
cavity  bya  local  peritonitis,  and 
the  patient  recover.  An  ex- 
tensive extravasation  is  always 
followed  by  diffuse  scjitic  peri- 
tonitis, which,  unless  surgicnl 
measures  aro  undertaken,  wiU 
cctrtainly  prove  fatal  in  a  tew 
days.  TrtalmtnL—TietoTe 
dealing  with  the  injured  viscus 
the  stomach  should  \ie  emptied 
by  the  eyphon  tube  and  the 
Return  and  s'iijmoid  by  a  warm 
salt  and  water  enema.  A  sub- 
cutaneous jnjoction  of  morphia 
and  strychnine  should  then  1m? 
given,  and  the  cxti^niiil  wound 
and  skin  cleaned  by  antiseptica. 
1.  If  the  wound  ill  the  pari('t«s 
is  extensive,  the  injun-*!  viscus, 
it  the  nliimni-h  or  intrKtii.t,  should 
be  drawn  p'ntly  through  the  ' 
aperture  and  thp  wound  of  its 
coat*"  united  by  lA'iiibprt's 
Ilalsteil's  suturea.  Should  the 
intestine  be  torn  completely 
across,  its  omtiniiity  should  l>e 
restored  by  one  of  the  forms  of 
circular  entcrorrhaphy.  If  its  coats  are  much  lacerated,  the 
lacerated  iMirtions  should  lie  first  excised.  Moilem  methods  hara 
BO  reduced  the  time  required  tor  restoring  the  continuity  of  divided 
intestiiio  that  only  in  exceptional  cases  should  the  jmtii'ut'H  general 
condition  render  it  necessary  to  draw  the  injured  gut  into  the 
wound,  Btit«h  it  to  the  parietea,  and  make  an  artificial  onus.  In 
gunshot  wounds  of  the  intestines  Senn's  inflation  method  is  uaafnl 
in  determining  if  there  be  one  or  more  wounds.     The  rectam  ii 


10.— To  show  the  ri.lge  on  the 
r  wall  of  tlio  gut  «fl«r  circular 
cnt«rorrliKpli)f  l.y  thaCiemj  -Lembert 
Biilure.  TliiB  hilge  ma;  niucb  ilinii- 
niih  ths  calihre  of  the  tube.  (St. 
Bartholamew'BHoapiUlMiueum,  No. 
20i0p.) 


Fio.  137. 
Fius,  137  knd  138.— Senn'a  metbod  of  circular  en 
ring.     B.  CoatiDuoua  auttire.     ».  MeaeDler;.     na 
mtrgin  o(  intesline,  t.  id  Pig.  137,  is  Bhovn  tnnit 

injured  extiiration  of  tho  organ  appears  to  I 
aireeting  tho  othorwiBe  fntjil    (.">"■"—' 
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in  tho  parictes  is  small  it  may  be  enlarged,  and  tlie  wounded  yiscus 
treated  as  described  above,  or  if  more  convenient,  the  abdomen  may 
be  opened  in  tho  middle  line.  The  general  treatment  consists  in  the 
administration  of  opium  if  there  is  much  pain ;  abstinence  from  all 
nutriment  taken  by  the  mouth  for  the  first  day  or  so,  and  subsequent 
feeding  with  small  quantities  of  iced  milk,  &c.,  and  tho  employment 
of  nutiient  enemata.  Ab^Jiolute  rest  is  imperative.  Should  peri- 
tonitis suiKjrvene,  it  must  be  treated  as  described  under  that  head. 
Method  of  uniting  wounded  intestine, — If  the  wound  is  small  (a 
mere  puncture)  it  was  usually  taught  that  no  suture  was  required, 
since  the  mucous  membrane  would  protrude,  block  up  the  wound, 
and  prevent  extravasation  until  the  wound  had  healed  by  inflam- 
matory exudation  from  the  peritoneal  surface.  Gross's  experi- 
ments on  dogs  show,  however,  that  the  protrusion  of  mucous 
membrane  is  not  always  sufficient,  even  in  minute  wounds,  to 
prevent  the  escape  of  fiocal  matter.  It  is  therefore  better  in  all 
cases  to  sow  up  the  wound,  however  small.  This  is  now  usually 
done  by  iiiteirupted  sutun^s,  alxjut  J  inch  apart,  the  two  peritoneal 
surfaces  being  placed  in  contact.  The  sutures  are  best  applied  by 
Lembert's  metho<l,  as  shown  in  the  accompanying  diagram  (Fig. 
134),  but  the  suture  should  pass  not  only  through  the  peritoneal 
and  muscular  coat«,  but  also,  as  advised  by  Halsted,  through  some 
of  the  firm  fibres  of  the  submucous  coat,  so  as  to  ensure  a  better 
hold.  The  mucous  membrane  must  not  be  included,  since  if  this  is 
done  there  is  danger  of  peritonitis  from  leakage  along  the  thread. 
The  sutures,  wliich  may  consist  of  fine  China  twist,  should  be 
introduced  about  two  lines  from  the  edge  of  the  wound  and 
bi*ought  out  at  the  margin  of  the  serous  coat,  and  then  passed  in 
the  same  mannca-  on  the  opposite  side  (Fig.  135).  If,  however,  the 
edges  are  lacerated  the  sutures  should  Im^  introduced  further  from 
the  wound,  and  brought  out  a  good  line  from  the  margin,  so  as  not 
to  include  the  bruised  tissues.  Sufficient  sutures  should  be  passed 
to  ensure  the  i>arts  being  everywhere  in  apposition,  and  shoidd  not 
be  tied  too  tightly,  lest  gangrene,  the  commonest  cause  of  non- 
union, ensue.  The  ])eritoneal  surfaces  thus  placed  in  contact  unite 
by  adhesive  inflammation.  The  sutures  either  remain  encysted,  or 
ulcerate  through  the  mucous  membrane,  and  drop  into  the  interior 
of  the  lK)wel.  It  is  not  safe  to  suture  the  wound — (1)  when  the 
wound  runs  longitudinally  along  the  mesenteric  aspect,  inasmuch 
as  gangrene  of  the  i)art  cut  off  from  its  vascular  supply  will 
inevitably  ensue ;  (2)  when  suturing  would  reduce  the  lumen  of  the 
gut  to  more  than  half  its  normal  size;  (3)  when  there  is  much 
bruising  of  the  gut ;  (4)  when  there  are  several  wounds  close 
together.  In  such  cases  the  injured  iK)rtion  of  the  intestine  should 
b(^  excised  and  the  two  ends  united  by  some  form  of  circular 
enterorrhaj)hy,  or  an  intestinal  anastomosis  may  be  formed. 


INJITRIKS  OF  BEOIONB. 


WOUNIlS  OF  THE   IXTt^IIXE      LN*  ER«»HLHAPIIY.  'V<y 

OlRCTLAK  EKTEicoKKiiAriiY  i^  th»-  un:«>n  **(  thf  •niU  of  the 
completely-divided  inte?»tine  with  th--  j*  nt.>n».-al  surfai-»-s  iii  coutact 
by  a  row  of  tnitures  ainund  the  cinumf».-r**nL-e  of  th»-  bowel.  The 
liembert  method  of  a  single  row  and  the  '  'zem y-Leiubert  meth^jd 
of  a  double  row  have  in  m-ceiit  years  U'iually  be<rri  emj»loyed.  The 
objection  to  these  method*  art*-  i;  TL*;  jnvat  numl»er  of  >utures 
required,  and  hence  the  ^ngth  of  tiiii»-  consiun*.**!  in  thv  ojieration — 
a  serious  drawback  in  aMomiriiil  t:si<K-ii:  2  the  danger  i>f  extra- 
vasation at  the  mesentffric  attachin'-nt :  and  '4  the  formation  of  a 
ndge  on  the  inner  surfa^.-^.-  of  the  gut  which  may  !*»?riou>ly  dimini^th 
the  lumen  of  the  tube  'Fig.  i:i*i\  Many.  th€'r».-f«»rr\  employ  J^enn's*. 
Maunsell*f«,  or  Paul's  method  of  suturr.- :  a  continuous  suture  sup-> 
ported  by  Mayo  Bobson*s  decalcified  b«ir.e  Ixjbbin :  or  in  place  of 
sutures  unite  the  ends  by  means  of  Mm7»hy'»  button.  Othern, 
instead  of  end  to  end  union  employ  the  lateral  a]»pn>ximation 
method  by  Senn*s  plates.  Murphy's  button,  or  Ualsted^s  method  of 
suture. 

»S'eiiw*«  methful  of  n'rrnfar  tnt*rorrfntpht/. — Ilaving  determined 
which  is  the  upper  end  of  the  intestine,  as  by  ajiphing  to  the 
surface  of  the  peritoncjil  coat  a  little  common  salt,  which  «iust»s 
ascending  peristalsis  (Xothnagel's  test),  line  the  lower  end  of  the 
upper  portion  of  the  bowel  with  a  soft  pliable  rublxr  ring  half  an 
inch  wide,  made  by  stitching  tog(?ther  the  ends  of  a  rubber  band  by 
two  catgut  sutures.  Fix  tbie  ring  by  s^i'^-ing  its  lower  margin  with 
a  continuous  catgut  suture  to  the  cut  end  of  the  bowel ;  the  ring 
prevents  bulging  of  the  mucoiLs  membrane  and  causes  the  end  of 
the  bowel  to  slightly  taper,  and  thus  aids  its  subsequent  invagina- 
tion (Fig.  137).  Pass  two  catgut  sutures  with  a  needle  at  each  end 
from  within  outwards  through  the  upper  margin  of  the  ring  and  all 
the  coats  of  the  bowel,  one  suture  near  the  mesenteric,  one  near 
the  cenvex  surface  of  the  bowel.  l*ass  the  other  end  of  the  sutuivs 
through  the  peritoneal  and  muscular  coat  of  the  disttil  i)ortion  of 
the  bowel  about  a  third  of  an  inch  from  its  cut  margin.  Whilst  an 
assistant  draws  on  the  four  ends  of  the  two  sutiu-es  turn  in  the 
margin  of  the  upper  end  of  the  distal  portion  of  the  gut  evenly  by 
the  aid  of  a  director,  and  at  the  same  time  invaginate  the  ring- 
lined  proximal  portion  of  the  intestine  into  the  distal  ])ortion 
(Fig.  138)  to  the  extent  of  the  whole  width  of  the  ring.  Tie  the 
sutures  only  sufficiently  tightly  to  prevent  disinvagination.  The 
two  peritoncid  surfaces  are  thus  held  in  close  contact  by  the  rubber 
ring.  The  intestinal  contents,  says  Senn,  i)ass  frei^y  through  the 
lumen  of  the  ring  from  above  downwards,  but  e8(^aj)e  from  below 
is  impossible,  as  the  free  end  of  the  intussuscijiiens  secures  accurate 
valvular  closure.  The  catgut  sutures  fixing  the  ring  are  absorbed, 
and  the  ring,  reconverted  into  a  band,  is  pasHo<l  i)er  anum.  The 
invagination  sutures  are   believed  by  Senn  to   be    removed   by 

c  y 
w. 


;jsG 
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Hubstitiitiuii  on  the  purt  of  the  tissues.     Ilonce  the  punctures  of  the 
bowel  roinuiii  closed  and  extravasation  is  prevented. 

Ma  unseirs  mctfuHi, — Bring  the  twocndsof  the  divided  bowel  together 
by  two  tonipcjrary  sutures  passed  through  all  the  coats,  one  suture 
at  the  me^tintoric  attachment,  the  other  opposite.  The  mesenteric 
suture  should  close  the  little  triangle  where  the  mesentery  is  re- 
flected from  the  gut.    Leave  the  long  ends  of  the  sutures  intact. 


Fig.  143. — Paul's  ))one'tubc,  with  double  ttilk  ligature  for  fonning  traction 
thread  fixed  to  holes  iu  the  tube  at  3  3.  1.  Di&ial  end  perforated,  with 
holes  for  sewing  to  bowel.     "2.  Needle. 

Vass  them  up  the  lumen  of  the  proximal  portion  of  the  bowel  and 
out  through  a  longitudinal  slit  previously  made  in  its  wall  opposite 
the  mesentery,  and  about  an  inch  from  its  cut  end  (Fig.  139).  Draw 
on  the  sutures,  and  the  distal  or  smaller  end  o  (Fig.  140)  will  be 
invaginated  into  the  ])roximal  or  larger  end  u,  and  thence  pulled 
out  of  the  longitudinal  incision  in  the  wall  of  the  proximal  portion  II. 
From  Fig.  1 10  it  will  Iw  seen  that  the  serous  surface  of  the  two 
portions  uro  in  uccurate  api)osition  all  rouud.     Whilst  an  assistant 


FuJ.  in.  (lut  ready  fur  invagination  in  raul's  method  of  cntcrorrhapby. 
1.  rroxinial  end  of  gut,  with  tul^  sewn  in.  '2.  Distal  end,  with  traction 
thieiid  (.'3)  pajssed  through  its  wall. 

holds  up  tlh'  intHstine  by  the  temporary  sutures,  drawing  them 
gently  ajuiit  so  lus  to  render  the  lumen  of  the  invuginatitm  an 
oval  slit,  i)ass  a  straight  neetUe  armed  with  fine  silk  across  the  slit 
a  <iuart<a-  of  an  inch  from  the  cut  ends  through  the  whole  thickness 
of  the  four  walls  of  the  intestine  (Fig.  141).  Hook  uj)  the  suture, 
divi<lo  it  and  ti(>  earh  half.  In  this  wav  twenty  sutun^s  ctin  be 
passed  in  t<Mi  transits  of  the  nealle.  "When  sullicient  suturi's  have 
been  aj>i)lie(l,  cut   short  the  temi)orary  sutures  and  reduce  the 
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iavogination  by  tmctiun  uu  the  two  purtiouii  of  Iho  piut  and  close 
the  loDgitudinal  alit  by  a  »>utiuuoiu  I.embert  euturo.  Un  the 
completion  of  the  operation  tho  peritoneal  Biirfoces  arc  accurut«ly  in 
contact,  and  the  knutu  are  all  iDnido  (Fig.  142).  Maunsoll  paintii 
the  wound  with  WiilJlcr'H  mixture  ot  alcohol,  glycomie  and  colo- 
phoDium,  and  duste  it  with  iodoform.  Tho  chief  objection  [«  tho 
metliod  is  tho  infliction  of  tho  longitwlinal  wound. 

I'linPii  mdhiil. — Iiisurt  a  Paul's  decalcified  bouo-tube,  to  which  is 
attached  a  needle  and  doublo  silk  ligature  to  form  a  traction  thread, 


[Tig.  143).  into  the  (iruxiiual  end  of  tho  intcHtinc  ;  sow  thix  end  of 
the  intestine  to  the  tube,  cloHing  the  triangular  intwriJ  at  the 
mesentery.  I'aes  tho  needle  and  traction  thread  through  tho 
lumen  of  tho  distal  portion  of  the  intestine,  imd  bring  it  out  through 
the  wall  thrw  inches  down  (Fig.  144);  uoitotheciitends  of  tho  bowel 
by  continuous  auturo ;  draw  on  the  tniction  thread,  and  thus  invagi- 
nate  the  upper  into  tho  lower  portion,  beginning  the  invagination 
immediately  below  the  line  of  union  ;  fix  the  iiiva^onation  by  Lcm- 
bert'a  sutures  (Fig.  145).     I'ult  the  tnietiun  thread  tight;  cut  it  oft, 


Fio.  U6. — Section  o(  parts  ahewn  in  Fig.  145.     1.  Uone-tulie.     i.  Trocticn 
thread  cut  sliarl.     Z.  PrDxinisI  end  of  lowel.    4.  Diauleiidiaviijiiiated. 

and  allow  the  ends  to  pass  book  into  tho  bowel.  Tho  condition  of 
the  parts  at  tho  end  of  the  operation  is  aeun  on  section  iu  Fig,  HU. 
Tho  bone-tube  \»  disintognited  and  passed  per  iinum. 

Miiyu  Itubimit  mttlit'l  (Figs,  147  and  I4H).— Take  two  curved 
Howiug  needles,  one  threaded  with  silk,  ono  with  catgut ;  the  fonnor 
is  for  tho  serous  surfaces,  tho  latt«r  for  the  mucous  margins. 
Apply  tho  serous  suture  continuously  around  the  distal  halt  first, 
and  lay  aside  tho  thi'oadeil  needle  until  the  mucous  edges  have 
been  approximated  by  carrying  the  mucous  or  nuirginal  suture  con- 


linuuunty  round  the  distn]  biJt  uf  the  drcumlerGuw.  Now  insert 
tho  iMibliiii  and  coutiuui.'  tlii>  miinniM  alilFli  around  tlie  cinile  until 
the  loom  end  uf  Uui  u>t{;ut  ittitch  ut  tbo  starting  point  is  rencliied. 


Piu.  IIT.-MiTo  RnhMo' 
of  wronc  atilch  to  iliuli 
Uk  bot>t«n  noi  jet  iiMct 


loelboct  of  BDiUae  ditiileJ  intwiinc ;  ii|>pliatji« 
half  ol  gut  before  hBpiini»B  tbc  mDcoiu  ilitdl ; 


draw  iu  Uiv  twu  endu  ot  this  etitch,  tie  and  uut  uB  ekurt  (Fi);.  US). 
I'lniah  the  M-ruus  stitch  iu  the  eamo  viiy.  buth  atitchen  >ru  now 
buried,  (Uid  unljr  a  lino  is  seen  where  the  uuiun  h«s  bcun  effected. 

MuTjiliif't  mrtlwl  <•/  uHtting  oimi>lttrlg  iHrifM  inlrtliiit  bg  an 
anatlttmttii  6uftt-ii.~B]r  this  contrivance  bd  (.'ud  to  end  a|i]>roximH- 
nuitiun  or  a  lateral  anastomuMS  may  be  quickl;  acvvrnplishcd 
without  suturM.  The  button  uonsiittB  (Kig.  I-(!i)  ot  two  halvM. 
The  uiali<  halt  A  hati  a  opring  flange  !■  for  keeping  up  preiciura  oa 
the  a}iproxinuit(id  intestine.     The   two  springs    t  e,    jirojecliug 


Yia.   lt».- Hiiro  Kolwrn-   m. 


ililch  scurlv  I'OiDjilotiHl. 


thniugh  o|>«nin|Cn  in  llio  holluw  >>(em.  act  aa  the  uiule  tliTond  of  ■ 
■crew  wh«n  th»  ■hnnk  ii  (n]nimf>c*l  within  the  Mem  ot  the  femalv 
hiM  it.    Tbu  intvetine  having  Ikvii  dani[>nl,  oa  previoiulfdeecribBd, 
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posH  Ok  running  thread  (Fig.  1 30)  by  the  overhand  stitch  (h)  round 

the  cut  end  of  the  intcHtiue,  beginning  and  ending  opposite  the 

meifent«ric  attachment.     One  I'oturn  etitch  (n)  should  bo  taken  at 

the  mesenteric  attachment  t^i  clo»u>  the  triangular  interval  (c)  which 

oxistti  at  the  roflecttou  of  the  mesentery  from  the  gut.     Insert  one 

halt  of  the  hutton  in  the  end  thus 

proparod.tightcn  the  running  thread 

BO  that  the  iateutiTio  is  puckered  up 

round  tho  stem  of  the  huttim.  tie 

the  ends  of  tho  thread  and  cut  them 

short.     Sccuro  tho  other  half  of  tho 

hutton  in  a  like  mnniicr  iu  the  other 

end  of    the   intestine   (Fig.  1J3). 

Tho  method  of  holding  tho  button 

during    insertion     Is     shown     in 

Figs.    1.>I,    1j.>.       l*reB8    the    two 

halves  together,  and  the  ]>oritoiioal 

surfaces    are    hold    in    close    and 

occunite  contact.    TIio  npi)caranco 

of  the  jiart  after  tho  openition  is 

complete  is  well  shown  in  l-'ig.-*,  1  jl 

and  ir)2.     To  prevent  leakage  it  is 


I.— Miir|>hy'g  billion.  A.  Male 
hair.  B.  Fetnidn  hnlf.  p.  Spring 
dango.  »  1.  Springs  projectLng 
tbrough  openings  in  hollow  Btem. 
Port  of  the  cap  of  Iho  malo  half  has 
been  cut  s»ay  at  r^  tn  nbov  circular 
spring  which  acta  on  flange.  The 
round  botes  in  the  CHpsnrc  fonirniDitgc. 


I. — Method  of  nppljing 
"  puckering  threiul"(A)p"P*rii- 
tory  to  inserting  the  button. 
At  a  tho  method  of  applying 
the  return  stitch  *o  as  to  close 
the  triangiilAr  interTsl  (r)  at 
the  reflection  of  the  mepcntory 

essential  that  tho  wholo  ot  tho  mucoua  membrane  should  lie  inverted 
before  tho  iipjiroxiniation  ii*  mode,  and  groat  can^  should  he  exor- 
ciseil  in  conrctly  jiassing  the  over  stitch  on  thn  mesenteric  attach- 
ment lent  the  p'ritoneum  escape  the  grip  of  the  hutton.  The  great 
advantage  of  tho  operation  ia  the  rapidity  and  eawi  with  which  the 
union  of  the  intestine  can  be  effected.    In  the  instances  in  which  I 
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linvr  ns'il  thi'  Initton,  thfi  oppration  took  less  than  firp  minutcn.  and 
Tiis  tiJlowisl  liy  uiiintprrwjited  recovery.    The  diKadviintagps  are — 


fmin  n  |>nti<-nt  wlio  ili»I  twelve  hours 
nflcr  nil  ciilere<^tiiiDv.  (SL  lUrUiolo- 
■■lewKlWiiitiilMuwuiii.No.  2,0107.) 


.1110  11  sallrcp  of 
1^  itH  jiaRsnge  to 
tho  ivi't.uiti.  mill  2.  Tliat  siiicu 
the  bultoii  fit'i'M  itM'lt  hy  caim- 
inS  piiif;n-iii'  iif  till'  compceeaed 
pittioiis  (if  iiitpittinc,  whilst  tho 
aiihesiou  o[  the  wmus  siirfacos 
occurs  oufsirti-  the  RTasji  of  tho 
iiintiumeiit  Ihcn-  is  pnrhapH  a 
lisk  iif  the  f-miftieni'  spreading 
too  fill'  iLiid  of  iicrfonitioii  or 
■'i.wL-vi-r.  whilflt 


th.-  .IK'th.,1 


Ih. 


hi>-h1y  spoki-n  of 
v  myself  tli6 
III  of  tho  method. 

ANASTOJIOSIH    of 
after    Cfiiiiiilotci 
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Pia.  153.— Mtiriihf's  metliodof  end  toenil  nppraniiii 
The  iDAlo  unil  f«mBle  lialvoi  of  tlic  button  an 
diTiildl  gut  by  the  "puckering  thread?,"  i 
OTie  into  the  other. 


SrNw'jtuirfAoii.— Havingletwhotftccfs will  OBcapefmm  the  proximal 
portion  of  the  int«Ktino,  clitinp  both  tho  proximal  and  iliittul  portions 
about  livB  iiichoe  above  aiid  below  tiie  diviilcil  KiM,t  by  f  iiMing  a  piece 


byalurge  Hafety-pin.  Invaj^iiato  the  divided' 
Burfaces  in  contiict  nr<l  unite  thorn  by  a.  coi 
through  the  peritoneal  and  musciiliir  coats  (F 


tou:;ds  of  the  iNTEsrniE^xitASTOMoais.  393 

lateral  sutures  from  witbin  nutwordB  through  all  the  confs  of  the 
nteatiue  n  litic  or  two  fnim  the  margin  of  the  inciaion  niid  bring 
the  longitudinal  BUtiu-CH  out  through  each  oiid  of  the  iticieion 
(Figa.  la(>,  157).  Now  place  each  portion  of  the  intestine  corre- 
sponding to  the  situation  of  the  bone-plates  opposite  to  each  other. 
and  having  scarified  the  serous  surfaces  lightly  with  the  point  of  a 
needle  to  aid  subncquent  adhesion,  tie  oach  of  the  four  suturoe 
coming  from  one  bone-plate  to  th^  corresponding  suture  from  the 
other,  just  siitliciently  tightly  t^  keep  the  wall  of  the  iiitestiiie 


Fiu.  158. — A  Senn'H  ilecalrified  hone-plate  tliieadeJ  reail;  for  use.  A  fine 
china  Bilk  Butora  with  a  loop  at  oiic  cnil,  the  iiiio  of  the  aperture  in  the 
]jlste,  n  pofMcil  through  one  of  the  euture  holes,  and  tn  tluH  loop  the 
three  other  Huturea  paivieil  through  the  three  remaining  holes  aie  ueeurelf 
lied.     The  plates  ahoulil  lie  kept  in  aleohol. 

Via,  I.")!). — Forlion  of  intestine  with  line  of  euture  coierccl  hy  otnental  gmfL 
1.   Inte.tino.      u.   Mescnterj.     o.   Uraft.      B.  Sutii™  filing  graft. 

between  the  plates  in  contact.  Tuck  in  the  knots  between  the 
approxiniatnl  serous  surfucea  and  apply  round  the  line  of  approxi- 
mution  forgrcater  safety  an  omental  graft  (Fig.  lot)).  <!ln  removing 
the  clamps  the  contents  flow  as  shown  by  the  arrow  in  Fig.  IdT, 
through  the  ccntnd  hole  in  the  bone-plates  and  the  incision  in  the 
walls  of  the  gut  from  the  proximal  to  the  distal  portion  of  intestine. 
The  bone-plut<?a  hold  the  ]K»rtions  i)f  intestine  in  contact,  preventing 
any  leakage  of  fircos  till  finn  union  has  occurred.  They  ultimately 
become  dissolved,  and,  together  with  tho  sutures,  are  passed  per 
anum.  Tho  advantages  of  this  method  over  circular  oiitororrhaphy 
as  practi^^ed  by  the  Ijenibert  and  Czerny-Lcmbert  suture  are  that 
it  can  bo  done  in  ,i  much  shorter  time  (ii  quarter  of  an  hour  ':*]  and 


.-  i.^-  1 V,  Liif  «iiLcn<'8  Deinj^  ])ai'allel  to  tl 

It  adlieres  vory  ra])Mly  to  tho  intostiiio.  Imt  t 
:ic'('ol«'rate(l  l>y  lii^htly  scarifying  tho  jx'iitonoa 
to  which  tho  graft  is  to  l)o  a]>j)lie(l.  It  in  of  !^ 
extravasation  should  a  leakage  occur  through 
Murphy^ s  metlutd, — The  technique  of  latoi 
Murphy's  button  is  similar  to  that  of  the  on 
tion,  and  requires  no  separate  description.  (^ 
way  of  passing  the  running  thread.) 


Fio.   160. — To  show  the  method  of  passing  the  ninnin 
half-button  in  Murphy*s  method  of  lateral  anastor 


Ilaht^dU  method  of  lateral  anastomosis  is  don 
plates  or  button  by  suturing  the  two  portions  < 
side  by  side  together.  A  double  row  of  Halstt 
(p.  383)  are  inserted  behind  the  spot  chosen  for  t 
thus  fixing  the  two  portions  of  intestine  togeth< 
sutures  is  next  inserted  in  front  of  the  s]X)t  fo 
drawn  aside  whilst  the  incisions  are  made  into 
fT^it.     The  anterior  row  nf  anf«*«*»c.  i^  ii —  ^'   "» 
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divided  ends  is  equal,  the  l)owel  healthy,  the  patient's  condition 
good,  a  simple  end  to  end  suture,  aided  by  Mayo  Robson's  bobbin 
is  perhaps  the  best.  But  if  the  patient's  condition  is  such  that 
time  is  the  chief  object,  then  the  end  to  end  union  by  Mui-phy's 
button  commends  itself.  When  the  calibre  of  the  divided  ends  is 
unequal,  a  lateral  approximation  may  l)e  made  by  simple  suturing 
by  Halsted's  method,  or  if  rapidity  is  desirable,  by  Murphy's 
button  or  by  Senn's  plates.  Opinions,  however,  differ  widelj'  on 
these  matters,  and  the  above  indications  are  only  given  on  my  own 
experience  and  observation. 

III.  Penetrating  wounds  with  protrusion  but  without 
INJURY  OF  the  viscera. — The  protniding  viscus  is  nearly  always 
a  portion  of  intestine  or  omentum.  It  should  be  cleansed  with 
some  weak  antiseptic  lotion,  and  retiuned  by  gentle  uniform  pres- 
sure into  the  abdomen,  care  being  taken  not  to  force  it  between  the 
peritf)neum  and  fascia  transversalis.  If  the  wound  of  the  parietes 
is  too  small  to  allow  the  viscus  to  be  returned  easily,  it  should  be 
cautiously  enlarged.  The  wound  should  then  be  closed  in  the  way 
already  described.  If  the  portion  of  intestine  is  congested  or  in- 
flamed, it  should  still  bo  replaced.  If  gangrenous,  however,  it 
should  on  no  ac^count  be  returned,  but  the  gangrenous  portion 
excised  and  the  continuity  of  the  gut  restored  by  one  of  the  methods 
alrt^ady  described,  and  I'eplaced  in  the  abdomen.  In  exceptional 
cases  it  may  bo  left  in  sifu^  an  incision  made  into  it,  and  an  artificial 
anus  thus  foniied.  A  congested  portion  of  omentum  should  be 
ligatured  and  cut  off,  and  the  stump  returned ;  a  gangrenous  portion 
should  be  cut  off,  and  the  stump,  which  is  jw^obably  already 
adherent,  sepuratcKl  from  the  parietes,  ligatured  at  a  healthy  spot, 
the  diseased  part  cut  away,  and  the  stump  returned.  Great  care 
should  be  taken  if  the  wound  is  of  a  punctured  chai-acter  to  ensure  the 
closure  of  its  deeper  parts  lest  a  hernia  subse(|uently  occur.  The 
danger  of  this  is  well  ilhustrated  in  Fig.  161 .  Tlie  general  treatment 
should  be  the  same  as  that  before  described. 

IV.  Penetrating  wounds  with  both  protrusion  and  injury 
OF  the  viscera. — The  protruded  viscus  is  nearly  always  a  i>ortion 
of  the  small  intestine,  or  a  small  knuckle  of  omentum.  The  wound 
should  be  united  by  suture  in  the  way  already  described,  and  the 
intestine  then  replaced.  If  the  intestine  is  completely  divided  it 
may  be  imited  by  one  of  the  methods  already  described,  and 
I'etumed ;  or  an  artificial  anus,  imder  some  circumstances,  may  be 
made.  If  the  wound  is  high  up  the  intestine  the  former  procedure 
should  be  the  one  adopted. 

Traumatic  peritonitis  may  be  set  up  by  any  of  the  injuries 
above  described,  and  may  either  remain  localized  as  a  simple 
inflammation  to  the  neighbourhood  of  the  wound  or  other  injury, 
or,  as  is  more  frequently  the  case,  may  become  diffused  over  the 


PtO.  161.— Traumatic  hernin  (ollowini;  a  [luncture. 
The  wound  heal»l  by  firat  inlcntian,  but  four 
hemia  appeiuvd  at  its  eitc  nail  was  redattiX, 
incaiiiplet«,  the  giit  having  i>a«Heil  between  iKo 
rectnt  Krnl   remained   nipped  at  the  opening  tb 
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In  addition  to  tho  ordinary  pyogenic  micrococci  the  Daciilus  coli 
communis  and  tho  pnoumoeocci  often  appear  to  be  tho  organisms  at 
work.  The  Bacillus  coli  communis,  which  is  always  found  in  the 
intestino,  appears  able  to  escape  through  the  walls  of  the  gut 
and  infect  tho  peritoneum  when  there  is  any  breach  or  other 
alteration  in  tho  serous  coat.  The  diffuse  variety  usually  termi- 
nates fatally,  sometimes  in  a  few  hours,  usually  within  a  week  or 
ten  days,  either  from  collapse,  or  from  blood-poisoning  due  to  the 
ab8ori)tion  of  septic  products.  Should  recovery  occur,  death  may 
subsequently  ensue  from  intestinal  obstruction  consequent  upon  the 
gluing  together  of  tho  intestines  or  the  strangulation  of  a  loop  by 
a  band  of  adhesion. 

Symptoms. — In  the  local  form  there  is  severe  pain  at  one  part  of  the 
abdomen,  increased  on  pressure,  on  deep  inspiration,  and  on  cough- 
ing, with  perhaps  vomiting,  and  a  slight  rise  of  temperature, 
followed,  should  an  abscess  form,  by  a  circumscribed  swelling,  rigors, 
and  fever.  In  the  diffuse  I'uriety  the  pain,  which  at  fibfst  may  be 
hjcalized  to  the  seat  of  woimd  or  injury,  becomes  general  and  of  a 
lancinating  character,  and  so  increased  by  the  slightest  pressure 
that  the  weight  of  the  Ix^ddothes  in  a  severe  case  cannot  be  borne. 
Tho  i>ationt  lies  on  his  back  with  his  legs  drawn  up  to  relax  the 
abdominal  parietes,  his  breathing  being  entirely  thonicic.  Tho 
abdomen  is  at  first  hard  owing  to  the  spasmodic  contraction  of  the 
muscles,  but  soon  becomes  distended  and  tympanitic,  the  paralysis 
of  the  muscular  coat  of  the  intestines  allowing  them  to  become 
inflated  with  gas.  "Where  the  peritonitis  is  the  result  of  perforation 
the  free  gas  in  the  peritoneal  cavity  may  efface  completely  the 
liver  dulncss.  Later,  as  effusion  occurs,  the  abdomen  becomes 
dull  in  the  flanks.  The  general  symptoms  are  obstinate  vomit- 
ing, usually  constipation,  hiccough,  a  furred,  dry,  and  brown 
tongue,  a  small,  quick  (140  to  160),  and  wiry  pulse,  and  exhaustion 
and  collapse.  Tho  temperature  may  register  103**  or  104°,  but  it 
genenilly  falls  before  death,  or  may  remain  little,  if  at  all,  raised 
throughout. 

The  treatment  may  be  divided  into  the  preventive  and  the  cura- 
tive. Preventives  treatment  consists  in  the  prompt  removal,  where 
]»racticable,  of  thc^  conditions  which,  if  allowed  to  continue,  are 
virtually  certain  to  be  followed  by  inflammation;  and  subse- 
quently in  keeping  the  patient  Jit  absolute  rest,  and  allowing 
nothing  to  be  taken  by  the  mouth  save  small  quantities  of  ice 
or  hot  water.  By  most  surgeons  opium  in  small  and  repi^ted 
doses  is  given ;  but  by  others  the  drug  is  only  used  if  there  is 
much  pain,  lu^  it  tends  to  restrain  absorption  from  the  i)eritoneal 
surface,  and  excretion  from  the  int(?stines.  On  the  first  signs  of 
iwritonitis,  a  turpentine  enema  and  a  saline  purgative  (mag.  sulph. 
5J.)  may  be  given,  with  a  view  to  causing  the  absori)tion  of  any 


I^lerIll1l  thiit  irmy  liiiTC  coUcoted  in  tho  poritoniiiim.  Thin  tnintniuDt 
is  udvundiig  in  favour,  but  It  Hhould  bo  bumu  in  niinJ  tbut  it 
ought  Tiovor  to  bo  employed  whcii  there  ia  utiy  ecrioiui  obHtructinn 
in  tho  int««tinu,  or  where  the  ]>«rituiuti8  \a  ilue  to  |>tir{or«tiuii ; 
in  auch  coece  it  could  only  do  harm.  Where  tho  abdoniun  has 
bovii  ulwKd,  on  aftor  an  ovariotomy,  tho  wound  may  tA  tiuiM 
bo  opened  with  advantage,  tho  peritoneum  waahed  out  and  a  gbus 
dnuniigu-tubii  inserted.  In  tho  way  of  cunitivo  treutincnt  the  only 
chiinee  for  the  patient,  where  the  inflammation  depend*  on  ouch 
cnuaos  h«  those  above  mentionod,  in  at  vitve  to  froely  upon  tho 
abdomen,  deut  with  any  wounded  visruB  in  the  way  alix<Ml]r 
deBcribed,  let  out  the  gas  from  each  distended  coil  by  punctura 
with  a  ftuo  trucur  und  tunnula,  and  tho  faices  thruiigh  a  temporary 
iucitaou,  thoroughly  irrignt«  tho  potitomiel  cavity,  and  oittAbtixh 
u  free  drain.  Exlmustion  and  oollapse  iihuuld  h«  mot  by  Ktrj'uh- 
niuo  and  braudy  before  the  o|)ertitiou.  and  afterwanltt  by  warmth, 
■timulunt»  und  nutrient  enenuita.  The  injeotiun  of  nonnul  saline 
solution  into  the  veins  has  been  recently  tried  with  nucceaH.  It 
raitwn  the  blood  pru«Hure,  cauaes  the  elimination  of  tho  toxius 
ciroulatiog  in  tho  blood  by  the  akin  and  bowels,  and  dilutiifl  thuvo 
that  remain  iTi  tho  oirculation.  In  the  liical  varioty,  lee«ho«  fol- 
lowed by  hot  fomentations  and  turpentine  stupes,  inuy  be  i^mployod, 
whilst,  should  suppuration  oecur,  the  pun  xhould  be  eautiuusly  let 


INJUKIEB  uy  THE  tELVIfl. 

ii'RAm'RBs  ov  TiiK  rKLVis.—f'iiiw.— Nearly  olwayssever*  and 
direct  violeueo,  u«  the  |>ust<ngi'  of  the  whiul  of  a  hoavy  van,  or  a 
erush  bi'tweeu  the  bulTei's  of  milway  I'urriugett.  Tho  acetabulum, 
howr^rr.  OH)>edally  in  old  pe<iplr,  mity  b(<  fruclurvd  fnim  a  toll  on 
the  greut  Irocluuil^r.  or  its  riui  way  be  chippi.-d  ofi  in  ooiijunotiun 
with  lUslocatioD  of  the  hip. 

Htatro/tht  /MrU.  The  injury  muy  bo  localized  to  the  ati'tabulum, 
nr  to  the  ranius  of  the  pubos  or  iarhiuni ;  or  merely  the  untvriur 
Huperior  iliuc  opine  or  thu  d'eet  uf  tlie  ilium  uiuy  be  tiplititcmd  oB. 
Wlien  the  rerrtdt  (if  a  otuhIi,  the  injury  is  gi-nerully  more  iwven', 
the  liuu  of  tnu'tiin.'  oftvu  extending  through  the  nunus  uf  tho 
pubettur  tM'liium,  und  thonix'  Iwekworda  tliruuj^h  th<?  iliuin  ncnr 
the  Mumi-iltae  tiyuehumlrueis,  thus  detaching,  ait  it  were,  una  aidt 
<■(  the  jielvin  frvni  tho  other.  Or  the  frueture.  as  shown  in 
Fig.  1(12,  may  I'xtcnd  tii  varioum  dimctionH,  mnro  or  lew  siimahuig 
Itulh  the  falne  and  true  ]ielviH.  At  tiuiex  the  Injury  may  bo  Umitod 
In  a  >^)inn>ti«n  ol  tho  pubic  iiymph,^'MM  or  (>f  the  nueru-iliitv  aym- 
p)iyi-i.'<.  >ir<\i'n  of  Imlh,  when  it  i*  ■jmiten  of  uh  diHiocation  of  the 
iuu>nuitiiit>.>  bone,     Tli*'  tnu:lure  owes  its  iiupurtunee  to  the  liability 
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of  the  jielvii'  viscera  tu  btt  injured.  Thutt  the  bladder  in  not  iiifro- 
quently  niptured ;  or  the  urethrii  t<>rii  wrow  by  u  frupnt'iit  of  the 
jmbic  urch ;  or  the  rectum  or  iiiteMtiin>B  lai'urated  whe:i  the  sacrum 
or  the  vcntor  uf  the  ilium  in  implicttted. 

Signa. — The  hiHtor}'  of  the  accident,  und  ^lerluipit  tho  mark  of  a. 
wheel  itcrosM  the  lower  jiart  of  the  brNly,  will  commonly  diroct 
attention  tu  thn  ixisHibility  of  a  fracture.  On  gi-oxping  the  crexts 
uf  the  ilin  iiniily,  iiret4.'niatuiul  mobility  or  erepitUH  may  be  die- 
covered  and  ]>iiiii  pi'oduced,  whilst  the  initient  ia  uauitlly  unable 
to  walk  or  to  turn  liimself  in  l>o«l  wiUiout  great  ituflcring.  A 
diflploeed  tniKiaent  inuy  Hometimes  b«'  felt  through  the  vi^na  or 
rectum.  There  ia  iiMmiUy  eimsiderable  idiock,  and  where  any  of 
the  viMeeni  have  been  niptujvd,  commonly  neveiv  collaimo,  (See 
liujitiirr  (/  hUidiU-T,  UrMra,  Ac.) 

Trratmeiit. — A><  tlie  boue  readily  unites,  little  beyond  keeping  the 


FiO.   162.— Fracture  of  Ihe  pelvis.      {Brjant'a  Suijery.) 


)iarts  at  rest  and  in  [ipjHitiitioii  ia  required.  Thiu  may  be  done  by 
applying  a  flannel  bandntfo  iiniily  round  the  pelvis  uiid  confining 
the  jNitieut  to  bed  for  ttiree  to  fivo.weeks^ according  Ui  the  ouverity 
of  tlio  fiiicture.  ^Vhul'C  there  has  been  mueh  cnmhing  a  ^tta^ 
jorcha  iir_puroplaatii;  felt  lihicld  (<huuld_  be  iiiouldcd  .to  the  pfilsit 
anii  hip  of  tJio  nftcctoil  side  b>  prevent  any  nioveincut  of  the  tn^- 
mentd  by  th<r  iiih.<  of  tlie  joint.  In  any  enne  a  catheter,  ahould  bo 
passed  in  oi-der  to  uiuke  ijure  that  the  urinary  apparatus  is  not 
injured. 

Fracture  of  tlir  iictUthulum. — A  word  or  two  in  addition  may  bo 
said  of  this  form  of  fracture  of  the  jielvis.  The  I'iin  of  the  acetabu- 
lum, geiMfally  the  [xwtoriot  and  iiii})er  jiart,  may  Ix'  bTokun  off 
in  some  totuig  of  dwlixiition  of  the  femur  on  to  the  doivuui  ilii. 
l)oeidc8  the  ordinary  Hymptoins  of  the  disliM'ation,  <-i\'pitus  will 
generally  be  detected  on  mani]iidati(in,  and  the  heuil  of  tlie  femur 
will  slip  in  and  out  of  the  acetabulum.    Ur  the  fracture  may  extend 
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thi-oufi^h  th(>  floor  of  the  iicotubuluin,  the  head  of  tho  bone  being 
oven  diivon  into  tho  jwlvis.  CropituH  may  then  be  detected;  or 
the  hoad  of  tho  bonc^  may  be  immovably  fixed  and  tho  limb 
short(MK><l.  Pain  in  ])n.'sont  on  movement  or  on  attempting  to  stand 
on  thf<  limb,  also  sometimes  on  pressing  on  the  pubes.  Treatment, 
— Extension  may  be  mode  by  a  long  spUut,  or  by  a  stirrup,  weight, 
and  ])ulloy. 

RurruKE  of  the  bl.\i>dek  can  only  occnir  when  the  viscus  is 
fidl.  It  may  then  bo  due  to  a  blow  or  kick  uix)n  the  abdomen, 
and  is  a  frequent  com])lication  of  fi*ucture  of  the  j)elvi8.  Rup- 
ture is  seldom  due  to  over-distensiim  consequent  upon  urethral 
strictui'e,  as  tho  walls  of  the  bladder  are  then  generally  thickened 
and  therel)\'  rendered  cajmble  of  I'esisting  the  pressure  of  the 
contained  urine.  Under  these  circumstances  it  is  commonly  the 
ui'othra  iK'hind  the  stricture*  that  gives  way. 

SUiteo/thejKtrU, — ^The  rupture,  which 
is  usually  vertical^  may  extend  through 
the  iKwteirior  imrt  of  the  bladder,  the  urine 
escuiping  into  the  peritoneal  cavity;  or 

through  the 
anterior  part 
the  luine  then 
being  extrava- 
sated  into  tho 
loose  cellular  tis- 
sue of  the  pelvis. 
In  the  former 
cjisOf  whichis  tho 
more  common, 
acute  ]K'rit^)nitis  is  j^enerally  sc<t  up  scnmor  or  later,  ttc<H)rding  to 
the  condition  of  the  urine,  and  is,  as  a  nde,  fatal  in  a  few  days.. 
In  the  latter,  diffuse  cellulitis  commonly  occrurs,  the  patient 
succumbing  either  to  septic  poisoning  from  tho  absori)tion  of  the 
pr(Mlu<.*ts  of  ])\itref action,  or  to  the  extension  of  tho  inflammation  to 
the  ])eritoneum. 

SnjHH.-  -Intense  collapses  following  a  blow  over  the  aMomen  or  a 
s<^vere  injury  of  the  ])elvis,  combined  with  the  fact  that  on  passing 
a  catheter  (us  should  always  be  done  in  such  a  viom')  no  urine  but 
only  a  little  ])lo(>d  esca])0s.  whilst  tho  ])aticnt  state's  that  the  bladder 
was  full  at  tho  time  of  tho  accident,  or  at  least  that  ho  had  ^Hissed 
no  wjiter  for  several  lunii-s  previously,  should  loml  us  to  infer  that 
the  l)la<ldor  is  ruptured.  Tho  catheter,  moifover,  may  at  timi^  be 
felt  to  be  ^rasiH'd  by  the  empty  bladder,  and  to  slip  through  the 
ivnt  in  its  walls  ;  the  jKniit  may  then  be  detected  more  ])lainly  than 
natural  throu;^h  tln'  front  of  tho  abdomen,  and  bhnKl-stained  urine 
may  flow.     The  flow,  however,  is  not  continuous,  but  varies  with 


Fig.  163.  Fig.  164. 

Fios.   103   jwid    16 \. — Method   of    applying   Lemljci-t's 
suture  in  ruptuitvl  l»liuMer.    (After  Sir  W.  MacCormac. ) 
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respiration.  If  the  urine  has  had  time  to  collect  in  the  peritoneum, 
a  sensation  of  fluid  in  the  abdomen  may  be  detected  on  palpation. 
Later,  spnptomn  of  peritonitis  or  of  i)elvic  cellulitis  will  pro- 
bably suiwrveno.  Duujnosis. — The  signs,  however,  are  not  always 
obvious.  Thus,  there  may  be  neither  collapse  nor  pain ;  or,  again, 
on  passing  a  catheter,  several  ounces  of  clear  urine  may  escape 
owing  to  mine  having  collected  in  the  bladder  in  consequence  of 
the  rent  being  small  or  valvular,  or  blocked  by  a  portion  of  intes- 
tine. If  in  doubt,  ten  or  twelve  ounces  of  some  antiseptic  fluid 
may  be  injected  into  the  bladder,  when,  if  no  rupture  exists,  the 
bladder  will  rise  out  of  the  pelvis  as  during  ordinary  distension, 
and  the  same  quantity  should  flow  out  again  through  the  catheter. 
Or  the  bladder  may  be  inflated  with  aii*  or  hydrogen:  if  there 
is  an  intra-ix>ritoneal  rupture  the  abdomen  becomes  distended  and 
the  liver  dulness  lost;  if  the  bladder  is  sound  a  localized  tym- 
panitic tumour  rises  from  the  pelvis.  In  a  case  of  ruptured 
bladder  recently  under  my  care  the  signs  were  obscure  and  the  fluid 
test  was  not  conclusive.  Injection  of  a  few  cubic  inches  of  air  by 
the  aid  of  the  rubber  ball  of  an  ether-freezing  microtome  set  the 
diagnosis  completely  at  rest.  The  conclusions  drawn  from  the 
experience  of  this  case,  the  first  in  which  the  test  has  been  applied, 
are — 1 ,  a  few  cubic  inches  of  air  is  sufficient ;  2,  only  very  moderate 
pressure  need  be  used ;  and  3,  the  introduction  of  air  gives  rise  to 
profound  shock,  which  passes  off  as  soon  as  the  abdomen  is  opened 
and  the  air  let  out.  The  aii'-test  will  probably  enable  the  diagnosis 
to  be  drawn  between  an  intra-  and  extra-peritoneal  rupture,  since 
in  the  latter  emphysema  of  the  connective  tissue  instead  of  dis- 
tension of  the  peritoneum  would  probably  be  produced. 

Treiitment. — The  following  are  the  chief  plans  of  treatment  that 
have  been  adopted : — 1.  The  retention  of  a  soft  catheter  just  within 
the  bladder.  2.  Washing  out  the  bladder  and  adjoining  portion 
of  the  peritoneal  cavity  with  an  antiseptic  solution  by  a  catheter 
passed  through  the  rent  in  the  viscus.  3.  Washing  out  and  drainage 
through  an  incision  in  the  perineum.  4.  Opening  the  abdomen, 
sewing  up  the  rent  in  the  bladder,  and  washing  out  the  lower  portion 
of  the  peritoneal  cavity  if  the  rupture  is  intra-peritoneal.  Of  these 
methods  the  last,  provided  every  care  is  taken  to  ensure  perfect 
closure  of  the  rent  in  the  bladder  and  thorough  cleansing  of  the 
peritoneum  by  irrigation,  holds  out,  in  the  intra-peritoneal  rupture, 
the  best  prospect  of  success.  Many  cases  have  now  been  treated 
successfully  in  this  way ;  amongst  the  first  of  these  may  be  men- 
tioned, two  by  Sii"  William  MacCormac,  one  by  Mr.  Holmes,  and 
two  by  myself.  In  sowing  up  the  bladder  the  peritoneal  surfaces 
should  be  brought  into  contact  by  Lembert's  sutures  (Figs.  163,  164), 
which  should  not  pass  through  the  mucous  membrane.  And  one 
suture  at  least  should  be  placed  beyond  the  angles  of  the  wound 


w)  a3  to  pTOveut  Ipikagi'  at  these  sputa  {Pig.  I'll),  After  the  rent 
has  boen  I'losol  a,  colourud  ikiitisojitii.'  fluid  (in  both  my  c»«:«  1  used 
milk)  Hhould  be  iujectnd  intn  tho  bluilclor  to  mukn  atirc  thnt  tba 
Ti0OUR  is  wat«rtif;ht.  A  outheter  shoiilJ  not  bn  tied  in.  for  teftr  of 
its  iiiiluqiti^  »eptic  changes  iu  tho  urino,  but  tho  patient  ohoilld 
be  made  to  repiilwly  emptj'  Ms  bUdder  every  toui-  hours  bo 
guard  against  over-distenaioa  and  the  )i:iviDg  way  of  the  Hiitnrm. 
When  the  inaTgins  of  the  rent  are  too  lacerated  to  admit  td 
iMinptntioa,  a  toug  drain  tube  should  be  insoi-t^l  in  the  Madder,  nod 
tho  poritoneni  cavity  around,  after  being  cleansed,  packed  with 
iodoform  gauze.  When  it  is  not  clonr  whether  tho  rupture  is 
intra-  or  oxtra-poritnneal,  tho  fundus  of  tho  bladder  should  bn 
exposed  Ijefore  opening  the  refliHlion  of  tho  perituneum.  Extni- 
poritoneal  rupture  sh<inld  b«  tmited  by  a  free  incinnn  in  tho 
perineum,  or  alwve  the  puboH.  nnd  an  antiseptic  drain.  Nothing, 
as  a  rule,  should  be  given  tiy  the  mDuth  for  the  first  twelvo  or 
twenty-four  ho\irs.  WLei-o,  however,  there  is  extreme  collapse, 
stimulants  may  bo  cnutioiisly  ndnilnisterod.  As  in  other  peri- 
toneal cases  opium  should  od1,v  be  used  if  there  is  pain. 

RUFTUKE  tiF  THK  UBETIIRA.  in  a  «erioua  injury,  os  it  expoeos 
the  patient  not  only  to  the  immediate  danger  ot  extnivasBtion  of 
urine,  but  also  to  the  lifelong  trouble  ot  a  traumatic  striotore.  It 
is  generally  caused  by  a  kick  on  tho  perineum,  a  fall  astride,  a 
joist  or  rail,  or  the  displacement  of  a  fragnient  of  the  pubio 
arch  in  fracture  of  the  pelvis^  The  urethra  may  almi  give  way 
behind  an  oldjWcluro  while  the  ]Mitiont  is  straining  to  empty  hia 
bladder. 

.SUil''  nf  the  fiarU. — The  nipture  usually  oc<;ur8  where  the  urotkn 
pauses  under  the  pubio  ai'ch,  i.s.,  either  just  in  front  of  or  jqrt, 
behind  the  triangnlnr  ligament.  In  the  former  situation  uriuennd 
blood  will  lie  I'Xtmvaduted In  the  jierinenm ;  in  the  lutter.  about  tbo 
n«ck  of  thi>  liludder.  As  the  triangular  ligament,  however,  i> 
genemily  l*im,  aoine  urine  will,  as  u  rule,  in  tho  latter  cann  aln 
pass  forward  into  tho  perineum.  The  urethra  may  be  cmnplotolji 
^ni  ocrosa,  or  the  rupture  may  only  bejwrtial,  the  upjwr  wait 
twoaping. 

Tho  tigut  am  timmlly  quite  obvious.  Together  with  the  hivtory 
of  on  accident,  there  will  liejmin,  swellyjg,  and  ecchyniosi)'  of  the 
perineum,  and  encHpo  of  blouil.  o(li>n  in  cnnnderable  tjuantitioa, 
frum^  the  U^thra.  The  [mlieiil  i>i  unable  to  pa^  water,  ftnd  any 
att^iupt  to  do  BO  merely  for^w  more  urine  into  the  tissutis  of  th« 
periiiemn  and  givenjuiin,  C>n  tryitig  to  jinHS  n  cnthet/v  some 
olntrui-tioTI  i«  generally  niet.witli,  and  will  often  prove  insnr- 
mounlahle ;  hut  if  tlm  nitlii'tciLJs  linaUy  pooscd.  cl^r  uruie  vUl 
ew«pe.  These  signs  dixtingui^h  it  from  miitured  bliulder.  inwliu^ 
iajarj  Dip  mthnter  jrismn'  oiuily.  hut  ils  a  rulefulthongh  the  bladder 
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is  said  tohavo  lieen  full  at  the  timo  of  tho  injury)  only  a  little  uriae 
flows.  In  uioro  bruising  and  occhymosis  of  the  perineum  the  catheter 
will  pass  easily,  and  there  is,  as  a  rule,  no  escape  of  blood  from  the 
urethra. 

TretUment. — In  slight  cases  in  which  there  is  probably  a  mere 
bruising  of  the  urethra  and  no  retention  of  urine,  all  that  is 
necessary  is  rest  in  bed  and  careful  watching  for  any  sign  of  extra- 
vasation in  the  perineum.  If  there  is  retention  a  soft  catheter 
should  be  passed  if  pos8ible ;  if  not,  a  giun  elastic  or  a  silver  one, 
and  in  any  case  tie<l  in.  Failing  to  pass  a  catheter  or  extravasa- 
tion of  urine  in  any  quantity  having  already  occurred,  a  silver 
catheter  should  }ye  passed  down  to  the  obstruction,  and  a  free 
incision  through  the  middle  line  of  the  perineum  made  on  its 
point.  If  the  proximal  end  of  the  toni  urethra  can  now  be  found, 
the  cathet(;r  should  be  passed  through  it  into  the  bladder  and  tied 
in.  If  not  readily  discovered,  a  prolonged  search  for  it  need  not 
be  made,  as  with  a  free  incision  through  the  perineum  there  is  no 
danger  of  finther  extravasaticm  of  luine.  Some  surgeons,  however, 
if  they  fail  to  find  the  proximal  end  of  the  urethra,  do  supra-pubio 
cystotomy  and  pass  the  catheter  from  the  bladder.  If  the  urethra 
is  found  only  partially  torn  across,  or  if,  though  completely  divided,  its 
ends  can  be  brought  together,  an  attempt  shoidd  be  made  to  restore 
the  canal  by  suture  over  a  catheter,  the  external  wound  in  the 
perineum  being  then  united  by  deep  sutures.  The  catheter  should  be 
kept  in  for  a  week.  This  procedure  is  attended,  however,  with  some 
risk  of  extravasation,  and  could  hardly  be  done  where  extravasation 
had  already  occurred,  on  account  of  the  softened  condition  of  the 
tissues.  Should  a  fragment  of  the  pubic  arch  be  found  compress- 
ing the  urethra,  steps  must  be  taken  to  remove  it,  the  bladder 
in  the  meantime  being  aspirated  above  the  pubes  to  prevent 
further  extravasation  occuixing.  When  the  wound  in  the  peri- 
neum is  left  to  granulate  in  the  ordinary  way  a  silver  catheter, 
as  the  point  of  this  is  more  under  control  than  that  of  a  soft  one, 
should  be  passed  daily  during  the  healing  of  the  wound,  and  the 
patient  enjoined  subsequently  to  pass  one  for  himself  at  frequent 
intervals,  and  warnetl  that  if  he  neglects  to  do  so  a  stricture  will 
gradually  form. 

Injukies  of  the  rectum  occasionally  occur  from  falls  upon 
a  shai-p -pointed  body,  or  incautious  attempts?  to  pass  a  long  enema- 
tube  or  bougie.  Should  the  perit<jneal  cavity  be  perforated,  death 
is  the  almost  invariable  consequence,  especially  if  any  injection  has 
been  thrown  into  the  peritoneum  before  the  mistake  is  discovered. 
Treutment,'- Opening  the  abdomen,  flushing  out  the  peritcmeum, 
and  sewing  up  the  i-ent  in  the  gut,  holds  out  the  only  chance  of 
escape. 

Foreign  bodies  in  tue  recjtum. — Foreign  bodies  of  the  most 
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Injuries  of  the  rin)ENDA. — Contusion.- 
may  bo  mot  with,  and  require  no  special  i 
that  ecchymosis  of  the  loose  cellular  tissue 
wounds,  though  apt  to  be  attended  with  o 
from  the  great  vascularity  of  the  parts,  oi 
very  readily;  and  that  serious  consequen 
are  exceedingly  rare. 

IDematoma  of  the  labia  major  a  somet 
especially  during  pregnancy  or  parturition,  t 
at  those  times.  The  tumour  may  attain  a 
laxity  of  the  tissues.  Tho  blood  generaUj 
suppuration  may  occur  or  the  blood  becom 
cation  of  ice  will  geneiully  control  the  hsem 
should  on  no  account  be  opened  unless  si 
when  a  free  incision  will  be  required. 

Wounds  of  the  vagina  i)erhap8  more  f: 
care  of  the  obstetrician  than  of  tho  8urge< 
ever,  may  be  called  upon  to  arrest  hsemoi 
consequent  upon  laceration  inflicted  by  fa 
object,  or  the  introduction  of  a  foreign  be 
application  of  ice,  or,  if  necessary,  careful  p 
gauze  or  with  cotton  wool  soaked  in  porchloi 
suffice. 

Perforation  of  the  walls   of  the 
of  the  bladder,  peritoneum,  or  intestines,  i 
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Foreign  bodies  in  the  female  ttretiira  and  bladder. — 
Hair-pins  introduced  with  the  bent  end  forwards,  are  not  in- 
fnxjuently  pushed  up  the  urethra  into  the  bladder,  where,  if 
allowed  to  remain,  they  become  encrusted  with  phosphates,  and 
give  rise  to  symptoms  of  stone.  The  urethra  should  be  dilated,  and 
the  sharp  ends  of  the  hair-pin  grasped  by  forceps,  snared  in  a  tube, 
or  in  some  such  way  removed. 

Ruptured  perineum  occasionally  occurs  during  first,  and 
especially  instinmiental  lalwurs.  There  may  be  a  mere  rent  in  the 
fourchette ;  or  the  rupture  may  extend  from  the  vagina  through 
the  sphincter  ani  into  the  rectimi,  and  involve  more  or  less  of  the 
recto -vaginal  septum. 

Symptoms, — A  nipture,  when  slight,  gives  rise  to  no  special 
trouble ;  but  when  more  extensive,  there  may  be  some  prolapse  of 
the  posterior  wall  of  the  vagina  with  the  contiguous  wall  of  the 
rectum  {re.cU>ceh),  or  of  the  anterior  wall  of  the  vagina  and  the  part 
of  the  bladder  in  contact  with  it  [cyatocdc),  and,  perhaps,  some 
prolapse  of  the  uterus.  There  may  also  bo  frequent  micturition, 
and  when  the  sphincter  ani  is  involved,  occasional  incontinence  of 
faeces.  If  the  perineum  is  not  sewn  up  immediately  after  the 
rupture  the  an teiior  end,  t.e.,  the  vaginal  mucous  membrane,  unites 
with  the  posterior  end,  i.e.,  the  rectal  mucous  membrane,  so  that 
the  union  of  the  sides  is  prevented  and  they  remain  wide  apart. 
On  viewing  an  old  ruptured  perineum,  therc^fore,  a  transverse  ridge 
marks  the  lower  end  of  the  recto-vaginal  septum  where  the  vaginal 
and  rectal  mucous  membranes  have  come  into  contact. 

Treatment, — An  attempt  to  imite  the  parte  should  always  bo 
made  immediately  after  the  ruptiu'e  by  sewing  up  first  the  mucous 
membrane  of  the  vagina,  then  that  of  the  rectum  and  lastly  the 
skin  of  the  perineum  by  sutures  inserted  deeply.  Should  this  fail, 
a  plastic  operation  should  not  be  undertaken  until  the  vaginal 
discharge  has  ceased,  the  child  been  weaned,  and  the  general  health 
restored.  The  patient  in  the  meantime  should  not  be  allowed  to 
walk  about,  for  fear  of  a  prolapse  of  the  parts.  The  bowels 
having  been  cleared  by  an  aperient,  and  the  rectum  on  the 
morning  of  the  operation  by  an  enema,  the  patient  should  bo 
placed  in  the  lithotomy  position,  and  the  skin  dissected  off  from 
the  sides  of  the  fissure,  and  the  mucous  membrane  from  the  recto- 
vaginal septum,  so  as  to  leave  a  raw  surface  of  the  size  and  shape 
shown  in  Fig.  16o.  The  skin  and  mucous  membrane  should  not 
bo  cut  away  as  shown  in  the  figure,  but  reflected  towards  the 
vagina.  Care  should  be  ttiken  that  the  tissues  are  clean  cut,  and 
that  the  raw  surface  of  the  recto -vaginal  septum  is  at  least  an  inch 
broad,  so  that  immediate  and  firm  union  when  the  pai-ts  are  brought 
together  may  be  obtained.  Three  or  more  deep  sutures,  consisting 
of  strong  silkworm-gut,  should  be  introduced  by  means  of  a  perineal 
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pillow,  and  should  keep  her  bed  for  at  least  three  weeks.  The 
urine  should  be  passed  on  the  hands  and  kncHJS  or  be  drawn  off  by 
the  catheter.  Some  surgeons  keep  the  bowels  confined  for  three 
days  to  ensure  rest  to  the  wound,  but  as  the  fiecal  relief  may  then 
endanger  the  adhesions,  it  is  perhaps  better  to  ensure  a  soft 
daily  motion  by  gentle  laxatives.  The  deep  sutures  should  be 
removed  at  the  end  of  a  week  or  ten  days,  the  pai-ts  in  the  mean- 
while being  kept  clean  by  gentle  s^-ringing  with  an  antiseptic 
lotion.  Where  the  posterior  or  anterior  wall  of  the  vagina  is 
much  prolapsed,  a  wedge-shaped  piece  of  mucous  membrane  may 
be  removed,  and  the  edges  of  the  incision  brought  together  by 
sutiut). 

Injuries  of  the  scrotum  and  testicle. — Wounds  of  the 
scrotum  and  penis  are  rare*.  They  i*eadily  heal  in  consequence  of 
their  abundant  bhxkl-supply.  Contused  woiuids  of  the  scrotum  are 
often  attended  with  much  extravasation  of  blood,  giving  the  parts 
a  black  and  swollen  appearance,  and  are  apt  to  bo  followed  by 
sloughing.  Should  such  threaten,  free  incisions  must  be  made. 
Extravasation  of  blood  into  the  tunica  vaginalis  [hatmaioceh),  and 
inflammation  of  the  testicle  (orchitis) ,  both  of  which  may  follow  a 
blow  or  other  injury  of  the  parts,  are  described  imder  DUeases  of 
the  Testicle, 

Fracture  and  dislocation  of  tiie  penis  are  of  very  rare 
occurrence. 

Ligature  of  the  penis. — A  piece  of  stiing  is  sometimes  tied 
round  the  penis  by  children  either  in  play,  or  to  prevent  themselves 
wetting  the  bed.  Great  swelling  in  front  of  tlie  constriction  ensues, 
and  if  the  cause  is  not  recognized  and  removed,  the  string  will  soon 
cut  deeply  into  the  penis,  and  may  even  divide  the  urethra. 

Foreign  bodies  in  the  male  urethra  and  bladder. — Pieces 
of  slate-pencil,  beads,  and  the  like,  are  sometimes  passed  by  boys 
or  the  insane  into  their  urethi-ii,  and  not  infrequently  a  piece  of  wax 
bougie,  or  damaged  gum-elastic  or  black  catheter,  is  broken  off 
during  catheterization.  An  attempt  should  be  made  to  remove  the 
foreign  body  by  manipulation  with  the  fingers,  or  by  the  introduction 
of  various  uretlinil  forceps,  or  by  asking  the  patient  to  first  close  the 
meatus  with  the  finger  and  thumb,  to  make  a  forcible  attempt  to 
pass  water,  and  then  suddenly  to  let  go.  If  the  forceps  are  used 
the  ui*ethra  should  be  grasped,  if  i)ractic4ible,  behind  the  foreign 
body,  lest  it  be  pushed  back  into  the  ])ladder.  These  means 
failmg,  it  may  bo  pushed  back  into  the  bkulder,  broken  up  by  a 
lithotrite,  and  washed  out  by  the  evacuator,  or,  if  soft,  grasiwd  with 
the  lithotrite  and  extracted  whole.  I  have  frequently  removed  a 
piece  of  soft  catheter  in  tliis  way.  If  it  cannot  be  pushed  into  the 
bladder,  it  must  be  cut  down  upon  and  extracted  through  an  incision 
in  the  middle  line  of  the  urethra.    A  pin  introduced  head  first  should 
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cunuBs  or  thk  mn  BxrasnTT. 
BBruEs.  coxTTsioT?.  Br&x^  scujia.  axp  ntoonrm  of  tbs 
nppm  exbvtnitj  require  do  special  reuurkA. 

>SpK.ill[g  nf  tfaf  juDte  of  Ibe  upper  e»»iiiuilr.  (vpocially  ot  Uw 
wivA.  ate  vtvy  mnuuun.  Beet,  the  apjilintnii  at  ivM.  u«d  in  tte 
MR  of  tbo  tliuiab,  wrot.  or  dbov.  b  vet  itutdn^  loUowod  bjr 
and  friction  with  ■  utiinulBtintc  Untmi-itt,  ■■  Ui«  nNttl 
t.  A  Bpnin.  boTever  eligbt,  Ehould  never  (w  lii^lwtiwl. 
a»  inflammation  in  iir  itround  tho  joiat  may  ciisue.  loading  to 
fitroTia  nntyliCTg,  mUiMon  ot  the  tendons  to  their  ntHiatlM,  fta. 
8m>  fipraliit.  p.  117. 

SrKAi:n>  or  tiik  ursn.Es,  cauMiiR  U-nditiieBg,  gMriit  awallinif. 
andjiniii  on  mmement.  iiro  not  infrequently  nM<twiUi~  after  hntd 
rtrwuiK  iir  ulht^r  pxivMive  exn^Tiw. 

HlTTCliE  <IF  MUSCLES  ASD  TEXIIOSH,  etqwcially  the  SKABIlttP_ 
iiinjur.  thL-  ni'tii»  fcaninit.  and  the  Iciny  tendon  of  thp  tieim.  u« 
niil  liniTimmon  oM'idpnts.  The  last  may  tuxni  dining'  any  sujdvn 
luvitlunUry  arlion,  and  may  he  known  by  guddi^n  imJu.  Xnm  ut 
jjmsr,  mill  B_giip  in  the  cuurne  of  the  long  Icn<tun,  «hiUl  thi'  innrr 
tuiu],  mi  ]>iiUui|^  thv  iniiBcle  into  action,  f»nnii  n  pnjinjrieiit  lutnji. 
Llttlx  or  nothinff  <-an  be  done  in  the  way  of  tn-atnii'nl. 

WiiiniiM  of  all  kiii(U  axv  very  common.  Wouiidn  of  the  palm 
Mily  ni«d  upwial  I'ominent. 

WouHM  OF  Tirs  PAIJI  are  frequently  ntteniiud  with  Mivcn  and 
tn>ubl»*>mc  hoTnorrhat^e  from  rither  thii  8ui>criii.'iiii  or  d(«p  axrh. 
Whnfi  the  wound  ii>  rlran  cnit  the  Utifdin);  viikJ  may  l*  tied  in  Uw 
««ii»l  way  ;  but  when  it  in  of  ii  puncturnl  rharat-tvr  an  »nuu^'* 
l>uiHln;f<>  nh'iuld  Ut  uj>|ilii<il.  auil  the  wounii  haviriK  l-^ii  carefully 
nnlnrfciol  thi'  vomk-1  iihouM  bn  wiui^ht  and  both  i\i\d*  tied.  It  tbo 
diwnrtiiin  i*  ninitly  [wrfumied  with  Btrict  aotiaeptii-  precauticiaa 
much  bw  harm,  if  any,  will  tie  done  than  was  often  mused  by  the 
tiuiitrcl  |cradtuit«l  Mjmpreso.  If  the  putii'nt  i»>  not  Boon 
until  the  jniliii  liiu  )i«(i)iiii>  tnBltnitul  olid  nloughy  through  tlio 
^  u  WMiipn-w,  Iho  bmi'hini  nrWy  -hould  be  tiixl.  The  anM- 
UiMuirb  til..  intt-rown-oiiH  iitid  mrpiil  arli-ri>«  in  m  firaj 
tUm  of  thit  nuLiol  and  ulnar  in  nut,  as  a  rule,  suffioieut  to 
blvodiii^. 
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Needle  in  the  palm. — It  is  not  infrwiuent  for  a  noodle  to  run 
into  tho  hand  and  bo  broken  off.  If  it  can  bo  felt  it  should  be 
cut  down  upon  and  exti-acted  with  forceps,  care  being  taken  not 
to  push  it  in  further,  and  so  lose  it  in  the  attempt.  If  it  cannot 
be  felt,  its  situation  should  be  detennined  by  the  x  rays,  and  with 
the  skiagraph  in  front  of  him,  the  surgeon  should,  avoiding  impor- 
tant structuroH,  expose  the  needle  and  remove  it.  An  Esmarch's 
bandage,  and  of  course  the  strictest  antiseptic  precautions,  should 
be  used. 

In  smashes  of  the  hand  requiring  oi)orative  interference,  the 
thumb  and  as  many  fingers — indeed  as  much  of  the  hand — as 
possible,  should  be  saved. 

Dislocations  of  the  Upper  Extremity, 

Disi^CATiONS  OF  THE  CLAVICLE.— I.  Tlio  steTJuil  end  may  be  dis- 
located, 1,  forwards  ;  2,  upwards  ;  and,  3,  backwards.  The  forward 
variety  is  the  most  frequent ;  the  upward  is  very  rare.  Cause, — 
The  forward  and  the  upward  dislocations  are  produced  by  indirect 
violence,  such  as  a  blow  or  fall  upon  the  front  or  top  of  the  shoulder; 
the  backward  variety  either  directly  by  force  applied  to  the  sternal 
end,  or  indirectly  by  a  blow  or  fall  on  the  back  of  the  shoulder. 
Displacement. — In  the  forward  dislocation  the  end  of  the  bone  lies 
in  front  of  the  sternum,  in  the  upvtmrd  it  lies  in  the  suprasternal 
nott^h  touching  the  opposite  clavicle,  in  the  backward  between  the 
sternum  and  the  trachea.  Signs, — In  the  forward  dislocation  (Fig. 
160)  the  end  of  the  bone  can  be  felt  in  its  abnormal  situation,  and 
can  be  distinguished  from  fracture  near  the  sternal  end  by  the 
length  of  the  clavicle  being  tho  same  on  the  two  sides,  and  by  tho 
absence  of  crepitus.  The  upward  variety,  which  is  very  rare,  may 
be  diagnosed  in  the  same  way.  In  the  backward,  which  is  also 
rare,  there  is  a  depi*ession  at  the  situation  of  the  stemo-clavicular 
joint,  and  there  may  be  dyspnoea,  dysphagia,  or  congestion  of  tho 
head  and  fac«  from  pressiu*e  on  the  trachea,  oesophagus,  or  veins  of 
the  neck.  Treatment. — The  forward  and  tho  backward  dislocations 
can  generally  be  i-eadily  reduced  by  simply  drawing  back  the 
shoulders,  the  knee,  if  nccessaiy,  being  placed  between  the 
scapulae.  In  the  forward  variety,  indeed,  I  have  always  found  the 
end  of  tho  clavicle  sink  into  its  place  on  laying  the  patient  on  his 
back.  Reduction  of  the  backward  variety  has  at  times  been 
impossible,  and  excision  of  tho  end  of  the  bone  has  been  necessary 
for  the  relief  of  the  severe  dyspnoea  which  it  has  caused  by  its 
pressiu^  on  the  trachea.  The  upwanl  dislocation  may  be  reduced 
by  placing  a  pad  in  the  axilla  to  act  as  a  fulcrum  and  pressing  tho 
arm  to  the  side,  thus  drawing  the  clavicle  outwards.  Direct  pres- 
sure should  at  the  same  time  be  applied  to  the  displaced  end.     All 


41tl  IXJinilBS  OF  uegions. 

foiiiis  ure  dilfii'iilt  to  rctiiin  in  poaition.  The  best  plan,  perhaps, 
is  t<)  ke<>p  the  putient  constantly  on  his  hack  fur  three  weeks.  If, 
huwover,  ho  will  not  coomnt  to  this  restraint,  nn  oniloHyour  may 
be  itiadc  ti>  Totiiiii  the  jmrts  in  as  good  a  position  as  poasiblo  by  one 
of  tho  niuiiy  mcthoda  of  bandaging  described  in  Iho  special  worka 
on  fructui-e.  I  do  not  mention  any  hero,  as  1  have  never  seen  or 
fnund  any  ciE  them  of  any  avail. 

11.  The  wTomiid  en-l  may  be  diglocated  cither,  1,  upwards; 
or,  2.  downwards.  lioth  forms  are  rare,  but  the  upward  is  tho 
least  HO.  The  injuries  ai-e  sometimes  spoken  of  as  diiilocatione 
of  tho  scupuhi.  Ciimf.  Commonly  direct  violence  applied  fa>  the 
aeruniirju.  The  tiijnx  arc  usually  obvious.  Ther«  is  apjiarent 
Icuj-thcDiiig  of  the  arm  with  deiiression  and  slight  flattening  of  Uie 
shouldiT.  and  !i  projection  in  the  region  of  the  acromio-claviculBf 
joint  I'Jiuscd.   in   the   iipii.-uril  fomi,  by  the  acromial  end   of  tho 


>ii  uf  the  sternal  end  of  tlie  clavicle  forwanli. 
(Brysnt's  Siiryery.) 

claricli',  iiiid  in  tli<-  •huriiirard  by  tho  aenniiion  proL-ess.  In  the 
upward  v;ii'ii'ty  iiiin'cr)viT  tho  end  of  the  trajHiKius  wtaiids  out  as  a 
jii'oiiiini'iit  I'idgi'.  and  on  pressing  with  one  hand  on  the  shouldfff 
and  with  tho  "thcr  on  the  elbow  the  articular  siirfacoB  aro  brought 
iiit^i  uppoHitiou  iiiid  iw('udi)-(.TepitH(i  caii !»  obtuiiie<l.  Jlfliiction  is 
us  ii  nilei'asily  ofEfcted  by  drawing  the  shoulders  wellbat-kwards; 
])u(  it  if  diHiiult  to  rr'faiii  tho  bones  in  position  in  coiiso(iuenee  ol 
thi.' ]H'i'iili:ir  <ibljipiity  uf  the  articidation.  Tins  may  bo  attempted 
liy  pliii'in;;  ii  pid  oyor  the  joint  and  apjdying  a  strap  or  a  bandage 
iivtr  the  !-hiiiildrr  and  under  the  elbow,  and  then  bandaging  the 
arm  tu  tin-  M>:  I  bnvo  soon  the  b*Kt  retiults  from  rewt  in  the 
hiiriwmliil  position  for  three  weeks;  few  patients,  however,  will 
snliiriit  III  this,  nor  i.s  it  piissibly  worth  their  while  to  do  so,  as  little 
inioTiviTiieiirT  attenils  the  disluoiitioii,  though  unreduced. 

ll|six«'.\TH)S   (IF   Tua.   8H0Ui.|ien  iu  very  ctmiiiioii,  a  fact  cx- 
lilaiiitd  by  tbi.'  i-hiillowuesB  of  the  glenoid  cavity,  IJiu  large  aizo  and 
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rounded  shape  of  the  head  of  the  bone,  the  looseness  of  the  ca])8iile, 
and  the  powerful  levenif^  exerted  on  the  joint  by  the  ami  in  pro- 
tecting the  body  in  falls,  &c.  It  in  most  frec^uent  in  the  old  and 
middle-aged,  rare  in  the  young,  and  more  common  in  men  than  in 
women. 

Cause, — Falls  on  the  elbow  or  hand  with  the  arm  abducted; 
forcible  twists  of  the  arm ;  falls  or  blows  directly  upon  the 
shoulder;  and  occasionally  muscular  action. 

Varieties. — Dislocations  of  the  shoidder  may  be  classified  accord- 
ing to  the  position  of  the  head  of  the  humerus  into-  -1,  forward  and 
slightly  downwards  {sidx'oracoid)  ;  2,  downwards  and  slightly  for- 
wards [suhjlenoi'l)  ;  3,  btickwards  {suhsjnnous) ;  and  4,  forwards 
and  inwards  {suhclavvular)  (Figs.  167,  168,  169,  and  170).  An 
upward  dislocation  {subacromial)  has  been  described,  but  this  form 
of  displacement  is  more  generally  believed  to  be  the  result  of  chronic 
osteo-arthritis.  Other  and  rarer  varieties  have  also  been  described, 
but  appear  to  ])e  merely  modifications  of  those  above  enumerated. 

The  signs  common  to  all  the  varieties  in  addition  to  the  ordinary 
signs  of  dislocation,  viz.,  pain,  swelling,  immobility,  and  absence  of 
crepitus,  are — 1,  Huttening  of  the  shoulder;  2,  prominence  of  the 
acromion ;  3,  a  depression  beneath  the  acromion,  increased  when 
the  ann  is  raised ;  4,  a  change  in  direction  of  the  axis  of  the 
humerus ;  5,  the  absence  of  the  head  of  the  bone  from  the  glenoid 
cavity,  and  its  presence  in  an  abnonnal  situation ;  and  6,  alteration 
in  the  length  of  the  limb  when  compared  with  that  of  the  opposite 
side.  In  doubtful  cases  the  following  tests  will  be  found  of  use : — 
1,  Hamilton's  test.  A  straight  edge  applied  to  the  outer  side  of  the 
ann,  can  only  be  made  to  touch  the  acromion  and  external  condyle 
at  the  same  time  when  the  head  of  the  humerus  is  absent  from  the 
glenoid  cavity;  2,  Callaway's  test,  A  taiK)  passefl  round  the  acromion 
and  under  the  axilla  will  measure  about  two  inches  more  on  the 
dislocated  than  on  the  soimd  side ;  3,  Ihiyas's  test.  With  the  hand 
placed  on  the  opposite  shoulder,  the  elbow  in  a  dislocation  cannot 
be  made  to  touch  the  chest;  4,  Humphry's  test.  If  the  great 
tuberosity  of  the  humerus  can  be  felt  beneath  and  a  little  external 
to  tlie  acromion,  the  head  is  in  the  glenoid  cavity.  Occasionally  a 
dislocation  is  complicated  by  a  fracture,  and  an  accurate  diagnosis 
may  be  rondorc<.l  veiy  difficidt.  In  such,  and  in  all  cases  whore 
there  is  any  doubt,  the  position  and  condition  of  the  head  of  bono 
should  be  ascertained  by  the  x  rays,  and  a  further  examination,  if 
necessary,  should  be  subsequently  made  imder  an  anoosthetic. 

The  subcorucoid. — ^This  is  the  most  frequent  variety  of  dislocation 
of  the  shoulder  (Fig.  167).  The  head  rests  on  the  anterior  surface 
of  the  neck  of  the  scapula,  just  below  the  coracoid  process,  the 
groove  between  the  head  and  greater  tuberosity  resting  on  the 
anterior  margin  of  the  glenoid  cavity.     The  capsular  ligament  is 
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laccnitoil,  anteriorly  and  inforiorlf,  or  detodMid  from  the  nukrgiii 
of  thu  gli^iiiiid  mvity  in  front  and  below.  The  Huhscapuluis  is 
genonilly  rnised  by  thi>  bead  of  the  bone  from  the  acapnia,  and  the 
iJiipraHpinntuH,  iiifraiq>inatiui,  and  terse  minor  dtg  tightly  stretched. 


i)'u6  -  clavudtar 
Kius.  lllT.  l'i!<,  Hi!',  17(1.— Varioui  fDriuB  of  iliHlocation  of  tba  humci'iia. 

(PrafosiKir  Plowet'ii  uodeli.) 

^Huiftiiiii.'H  till'  niuiurKv  are  torn  Acrosa  at  their  insertion,  or  Uie 
l^-utc-r  tiiljrniHtty  is  detached,  the  mtutclcR  remaining  entire. 
UndiT  thpBp  drruinittAneiv  the  head  of  the  Ix>ne  rolls  inwards  m> 
tlutt  nion>  of  it  iit  iiit<<nial  to  the  i-oracoid  proc-ew,  a  condition 
dt'wrilH'd  by  Maljjaigne  as  a  dintinet  variuty  (intracimiroid').  The 
long  hinid  i)f  the  biivpK  is  gencmlly  uninjured,  whilst  the  short  hood 
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and  the  coraco-brocIiialiB  and  the  axillary  artery  and  brachial 
plexus  are  displaced  inwards  by  the  head  of  the  bone.  Special 
signs, — 1,  The  head  of  the  bone  can  be  seen  and  felt  in  its  abnormal 
situation ;  2,  the  elbow  projects  slightly  backwards  and  away  from 
the  side ;  3,  the  arm  is  generally  shortened  or  unaltered  in  length ; 
occasionally  it  is  said  to  1)0  lengthened.  The  truth  appears  to  be 
that  there  are  all  grades  between  the  subcoracoid  as  here  described, 
in  which  there  is  undoubted  shortening,  and  the  next  form,  the 
subglenoid,  in  which  lengthening  as  imdoubtedly  occurs. 

The  subf/Ietioid  is  the  next  most  c^nunon  variety.  The  head 
rests  on  the  inner  aspect  of  the  inferior  border  of  the  scapula,  below 
and  a  little  in  front  of  the  glenoid  cavity  (Fig.  168).  The  capsular 
ligament  is  ruptured  below.  The  supraspinatus,  infraspinatus, 
teres  minor,  and  subscapularis  may  or  may  not  bo  torn.  The 
circumflex  nerve  is  especially  liable  to  be  compressed,  producing 
temporary  or  even  ponnanent  paralysis  of  the  deltoid.  The  signs 
are  similar  to  those  of  the  subcoracoid,  but  there  is  greater  flatten- 
ing of  the  shoulder,  more  prominence  of  the  acromion,  and  a  more 
marked  depression  under  it,  and  the  elbow  points  neither  backwards 
nor  forwaixls,  but  is  carried  away  from  the  side.  Specuil  signs, — 
1,  Great  depression  of  the  anterior  fold  of  the  axilla ;  2,  presence  of 
the  head  of  the  bono  m  the  axilla;    3,  lengthening  of  the  arm; 

4,  an  interval  of  from  one  to  two  inches  between  the  coracoid  process 
and  the  head  of  the  Ixmo.  A  veiy  rare  variety  of  the  subglenoid 
dislocation,  in  which  the  anu  is  not  only  abducted  but  rsuised  so 
that  the  elbow  is  on  a  level  with  the  head,  is  known  as  Iv^atio 
ererta. 

The.  snlhspinous, — This  variety  is  rare.  The  head  rests  on  the 
dorsum  of  the  scapula  beneath  the  spine  (Fig.  169).  The  capsular 
ligament  may  or  may  not  be  ruptured.  The  infraspinatus  is 
generally  torn  up  fiom  the  bone,  and  the  subscapularis  and 
supraspinatus  are  either  stretched,  or  ruptured,  according  to  the 
amount  of  dis])lacement.  The  teres  minor  is  relaxed,  and  the  long 
tendon  of  the  biceps  stretched  or  displaced  from  its  groove.  Special 
signs, — 1,  Great  flattening  of  the  shoulder,  with  deep  hollow  below 
the  coracoid ;  2,  slight  lengthening  of  the  arm ;  3,  the  elbow  points 
forwards ;  4,  the  forearm  is  in  front  of  the  chest  in  consequence  of 
the  inward  rotation  of  the  humerus,   which  is  close  to  the  side; 

5,  the  head  of  the  bone  can  be  felt  in  its  abnormal  situation,  but 
not  in  the  axilla. 

I'he  suhclancular  is  very  I'are.  The  head  rests  beneath  the 
clavicle,  internal  to  the  corac^oid  proci»8s  (Fig.  170).  The  capsule  is 
generally  extensively  lacei-ated  at  its  inner  side.  The  jmctoral 
muscles  are  raised  bv  the  head  of  the  bone,  which  rests  on  the  ribs 
either  on  ov  between  the  fibres  of  the  subscapularis.  The  latter 
muscle  is  torn   up  from  the  subscapular  fossa,   but  retains  its 
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connectii m  U)  tlio  Immonis.  The  8upra8pinutii8  and  infniHpiimtuB  nro 
gonorjilly  torn,  or  dotaclKHl  fi^om  the  hiinieniH,  hut  may  i-otain  their 
connootiou  to  the  capsular  ligament.  The  tores  minor  is  not  torn. 
Specifil  8H/7iA. — 1.  Tlie  head  of  the  bone  forms  a  distinct  prominence 
below  tli(^  clavicle ;  2,  the  shaft  only  can  bo  felt  in  the  axilla ; 
3,  the  arm  is  i)rossod  tiglitly  to  the  cliest ;  and  4,  the  elbow  projects 
backwaitlss. 

J){<njnoni8. — A  dish^cation  of  the  shoulder  may  have  to  be 
diagnosed  from  a  fi*:icture  of  the  neck  of  the  hiunerus,  separation 
of  the  upjM'r  epiphysis,  fracture  of  the  neck  of  the  sciipula,  frjurture 
of  the  glenoid  cavity,  and  from  sim^de  sprains  and  contusions  of  the 
joint  attended  with  more  or  leas  paralysis  of  the  deltoid.  Attention 
to  the  general  and  special  signs  of  dislocation  as  above  given, 
together  with  the?  absence  of  crepitus  and  other  signs  of  fracture, 
'\^'ill  gcnci-ally  make  the  diagnosis  easy ;  but  where  the  patient  is 
very  muscular,  or  there  is  much  swelling,  or  manipulation  causes 
excessive  pain,  a  skiagraph  should  be  first  taken,  and  if  this  is  not 
quite  satisfactory',  a  thorough  examination  should  Iw  made  under 
an  anii'sthotic.  It  should  not  be  forgotten  thiit  crepitus  may  bo 
simulatiHl  by  effusion  into  the  joint  and  sheaths  of  the  siurounding 
tendons.  True  bony  crejutus  having  l)een  onc^  felt,  however,  can 
hardly  be  mistaken  for  this. 

Treatiund. — The  difficulty  in  reducing  a  recent  dislocation  con- 
sists m  -1 .  Overcoming  muscidar  contraction ;  and  2.  Bo-intro- 
ducing the  head  of  the  l)one  through  the  hole  in  the  capsule.  In 
long-standing  cases  there  are  additional  impediments  to  reduction, 
viz.,  IJ.  The  fonnation  of  adhesions  around  the  joint.  4.  Alteration 
in  tlie  shape  of  the  head  of  the  lM)ne ;  and  o.  The  obliteration  of  the 
(►Id  cavity.  Manipulation  sliould  first  be  tried,  if  necessaiy,  under 
an  an;esth(;tic,  and  if  tliis  fails,  extension  should  be  made  with  the 
kii<<'  or  liccl  in  th(»  axilla,  and  finally  with  the  pulleys.  In  some 
long-stunding  cases  where  the  above  metho<ls  have  failed  reduction 
by  open  incision,  rather  than  the  use  of  excessive  force,  may  be 
advisable?.  1.  Mnnipulatiou. — Many  methods  have  been  devised, 
some  of  which  are  not  unattended  with  danger,  as  the  axillary 
artcay  has  been  torn  or  ruptured  in  their  use.  Tlie  fidlowing 
m<'tliod  (Koclicr's)  is  now  generally  employctl  at  St.  l^arthtdomew's, 
and  has  b'cn  att«'nd(»d  with  excollent  success.  ]*lace  the  patient  in 
the  horizontal  position  ;  Ilex  the  (dbow ;  abduct  the  humerus  and 
rotat«'  it  outwards  as  far  as  possible  without  using  excessive  force, 
then  cany  the  oll>ow  across  the  ch(?st,  keeping  up  the  evereion,  and 
finally  rotate  the  humerus  inwards.  Another  method  consists  in 
slowly  abducting  tht^  arm  to  th(»  level  of  the  shoulder  or  above. 
2.  IvritiiHlim  (Fig.  171). — 1  *lace  the  patient  on  hisba^'k  :  seat  yoiu'self 
on  th*'  c<lgj'  of  the  c(»uch  ;  dniw  the  arm  slightly  tVom  tlu'  side;  place 
your  he«'l  without  your  b<K>t  well  in  the  axilla,  and  grasping  the 
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wrist,  make  steady  extonsiiiii  on  the  arm,  whilst  tbo  heol  fixes  the 
scapula  and  proHseH  the  head  of  tho  buiio  oiitwatila.  The  head  of  the 
bono  will  probably  be  folt  after  a  few  tiiinutiM  to  slip  iato  itn  place 
with  an  audible  Hnai>.  Should  it  not  do  w).  wociire  ii  jack  towel  with 
a  clove-hit<'h  (Fig.  l~2)  to  the  arm,  and  tncrtiiso  tho  extending  force 
by  getting  an  iissiBtant  to  pull  on  it  at  the  siiino  time.    Tho  direction 


of  tho  forcG  may  be  slightly  varied  ti-om  time  te  time,  and  the 

humai'UH  gently  rotatorl.      Where  extonnion  with  tho  hetil  in  tho 

axilla  fails,   sluwly  cany   tho   anil   to   a   right 

angle  with  tho  btxly  and  nxt«Qil,  or  iniae  it 

al)ovo   the   heiid,    and   again    extend    in   this 

potntion.      If  still  unHUcresstul  an  annisthctic 

flhoiild  be  p^veii,  and  tho  bonp,  on  again  tryinf* 

manipulation   or  extension,  will  probably   slip 

back  quito  easily  into  plat'C.      3.   K^tituion  irith 

thf  pullti/t. — In  loiig-st<mding  cases  the  use  of 

the  pulleys  may  bo  riMiuireil.     First  break  down 

any  oilhcrtioiis  that  may  bo  present,  by  <-autiou3ly 

manipulating;  tho  ami ;   then  fix  tho  scapula 

by  a  well-po^dcd  leather  stiup  passed  under  the  axilla  and  sei^ured 

to  a  staple  in  the  wall.      Attach  tho  pulleys  to  a  leather  Iwnd 

buckled  round  the  onn.  and  make  steoily  oxtoneion,  mnnij>iilating 

the  head   of  the  bono   tho   while.      The   extension   and   counter- 

extonsiini   nheiild   always   be   made   in   the  «ime   horiw)ntal  lino. 

Thiwrnay  l>e  first  in  tho  direction  of  the  axis  of  the  body,  then  acroea 

tho  body,  with  tho  arm  at  right  angles  Ui  it  (Fig.  1  ~3).    l>ccU!4ionally 
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Riior^i.!  iniif  1)0  iibtoined  by  BUiMonly  reliuing  tliD  extvnaion 
oftRr  it  hart  liMtn  iipjilieil  fnr  a  few  minutnfl,  eiidoaTOuring  at  tlia 
Baiiio  inciuiont  to  itutnipiilate  tiix  hood  into  its  place.  Although  tiia 
direction  of  tho  furvo  uppeani  to  vary  in  the  diflerciit  methods  of 
extcnHion,  it  in  priibublc  that  ill  ooneoquenco  of  the  mobility  of  Um 
Kcnpiitii,  it  ix  nearly  ulways  agijilied  perpendicularly  to  tho  plane  of 
the  (jli'iioid  pnvity, 

Aflrr-trnitiiieiif. — A  pnil  Hhoiild  bo  placed  in  Ihe  axilla  and  the 
aiiii  I'tii-i^tully  Iraii'lagRil  to  the  aide  with  the  foro-anu  acrous  the 


Pill.  17^.— Itcliiutlriii  with  tlie  pnlleji.  Tbe  patient,  tliaugh  here  down 
HiLLinj!,  shi>ulil  na  ii  rule  be  pliu»il  in  the  Tocumhent  pontnre,  M  an  Mint- 
tlwlic  in  f^enenilty  reitiiirinl.    (Cooper's  DUlocfttioiiB.) 

i-hcst,  niul  thi'  hand  on  tho  oppositii  shoulder.  I'aiwivo  inoremcnti 
of  the  jirint  should  l«t  bpgwn  ulwut  the  imd  of  a  wpck  and  jimctised 
once  or  twiic  daily;  l>iit  the  anu  nhoiJd  bo  iMindaged  to  tho  cheet 
in  thi!  intorMils  fur  iipwiirdH  of  three  weokH,  and  Kubsct^uently  used 
with  t-reiit  caiitinn  for  hcvcisI  moiitlu  to  prevent  re-diulocation. 

«lr.i-.itim,iil  lll-'ffrf.ltfi'llwfliHj  a  •tithmition  ii/ Ihf  nhoiiMtr.—l.  In- 
flainmiition  or  !>up]>ui-alion  of  the  joint  aiul  iinkyloxiit ;  2.  ParalyHia 
of  the  di'ltiiid  or  other  iniinclea ;  S,  Axillary  uhsct'riB ;  4.  Non- 
union ijf  th<'  rent  in  the  capsule  and  a  conwequtnt  tendency  to 
I'u-dii'location  im  ver^'  Ktight  violence. 

Ilvip  limg  ii/ttr  a  dieloaifwii  of  the  thoahlrr  hit*  ofiirred  dot*  it 
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admit  of  reduction  ?  Sir  Astley  Cooper  fixed  the  limit  at  three 
months,  but  cases  are  reported  in  which  it  is  said  to  have  been 
accomplished  two  years  after  the  accident.  It  should  be  remem- 
bered, however,  that  as  in  unreduced  dislocations  a  new  cavity  is 
graduAlly  formed  for  the  head  of  the  bone  whilst  the  old  cavity  is 
filled  up,  reduction  sooner  or  later  becomes  a  physical  impossibility. 
Still,  where  the  arm  is  veiy  stiff,  although  reduction  may  not  be 
accomi)lished,  the  range  of  motion  in  the  false  joint  may  be  con- 
siderably improved  by  the  attempt.  On  the  other  hand,  where  the 
motion  is  fairly  free,  the  injury  inflicted  in  an  attempt  at  reduction 
may  counterbalance  any  advantage  gained. 

JHsks  that  may  attend  reduction  in  long-standing  cases, — 1.  Rupture 
of  the  axillary  artery  or  vein  ;  2.  Injury  of  the  brachial  plexus  of 
nerves;  3.  Fracture  of  the  neck  of  the  himierus;  4.  Fracture  of 
the  ribs ;  5.  Tearing  open  of  the  axilla ;  6.  Evulsion  of  the  arm ; 
and  7.  Fatal  shock  in  the  old  and  feeble. 

4.  Reduction  hy  open  incision, — This  method  has  been  recently 
employed  for  long-standing  cases  where  cautious  attempts  at  reduc- 
tion by  manipulation  and  extension  have  failed.  The  advantages 
claimed  for  it  are: — 1.  That  the  reduction  can  be  accomplished 
without  subjecting  the  patient  to  the  dangers  mentioned  above, 
and  2.  That  it  is  applicable  at  periods  later  than  those  at  which 
reduction  by  manipulation  or  by  extension  can  be  accomplished 
without  undue  risk.  An  incision  is  made  down  to  the  head  of  the 
bone  between  the  pectomlis  major  and  deltoid  muscles,  and  the 
subscapularis  muscle  detached  from  its  insertion  into  the  lesser 
tuberosity.  The  long  head  of  the  biceps  shoidd  be  preserved  as  in 
excision  of  the  joint.  If  the  bone  cannot  now  be  manipulated  or 
prised  by  an  elevator  into  position  the  attachments  of  the  external 
rotators  (the  supraspinatus,  infraspinatus  and  teres  minor)  are  in 
like  manner  detached  from  the  greater  tuberosity.  The  head  will 
now  probably  rc»tuni  into  its  socket  unless  the  time  that  has  elapsed 
has  been  sufficient  for  it  to  have  been  partly  absorbed  and  the 
glenoid  c^ivity  filled  uj).  When,  however,  the  head  cannot  be 
rei>laced  it  may  be  excistKl.  l^assive  movements  ought  to  be 
lK»gun  as  soon  as  the  wound  has  healed. 

Treatment  of  compound  dislocation  of  the  shouUler, — ^When  the 
wound  is  small,  the  head  of  the  bone  iminjured,  and  the  soft  parts 
are  neither  much  lacerated  nor  bruised,  an  attempt  should  be  made 
to  reduce  the  dislocation.  If  successful,  the  case  may  then  be 
treated  as  a  wound  of  the  joint.  When  the  head  of  the  bone  is 
much  injured,  it  may  be  excised ;  whilst  in  severe  and  complicated 
cases,  amputation  at  the  shoulder- joint  may  become  necessary. 

llie  treatment  of  dislocation  with  fracture  is  often  attended  with 
much  difficulty.  As  a  nile  tlie  fracture  if  i)ossible  should  be  set» 
the  arm  placed  in  splints,  and  an  attempt  then  made  to  reduce  the 
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dislocation.  Fiiiling  in  this,  the  separated  head  may  sometimes  be 
manipulated  into  its  socket;  otherwise,  splints  should  be  applied. 
It  is  often  advised  that  another  trial  be  made  to  reduce  the  dis- 
location after  the  fnicture  has  united,  but  this  is  more  likely  to 
re-fra(;turo  the  neck  than  reduce  the  head.  McBumey  has  succeeded 
in  i-e])lacin^  thc^  head  by  means  of  a  strong  hook  inserted  into  a  hole 
drilled  in  the  upper  fragment  exposed  by  open  incision. 

Tnntnititt  (if  recurrent  disUpcation, — ^When  the  humerus  constantly 
slips  out  of  its  socket  on  the  least  muscular  exertion,  in  consequence 
probably  of  a  large  unhealed  rent  in  the  capsule  or  separation  of 
the  rotators  from  the  tuberosities,  an  excision  of  the  head  of  the  bone 
holds  out  the  best  prospect  of  relief. 

Dislocation  of  the  elbow  is  most  frequent  in  the  young. 
CuHAv,  -Direct  violence,  or  a  fall  on,  or  wrench  of,  the  forearm  or 
hand.  Varietiva, — A.  7?of A  ^o/if«  (radius  and  ulna) :  1,  backwards; 
2,  inward   ;  3,  outwards ;  4,  forwards ;  and  5,  radius  forwards,  and 

idna  backwards.  B.  Jtadius 
vjily :  1,  forwards;  2,  back- 
wards; and  3,  outwards.  G,  Ulna 
only:  1,  backwards.  Of  these, 
the  dislocation  of  both  bones 
backwards  and  of  the  radius  for- 
wards or  backwards  are  the  only 
common  fonns;  the  others  are 
very  rare,  and  will  receive  but  a 
l)assing  notice. 

Signs. — In  the  common  form 
of  hftfh  iHfhes  h<ick'iiHird8  (Fig.  174), 
the  radius  and  ulna  are  displaced  directly  backwards,  so  that  the 
coroiioid  process  <jf  the  idna  rests  in  the  olecranon  fossa,  and  the 
neck  of  tlie  nidi  us  on  the  capitellum  of  the  humerus.  The  coronoid 
])roceas  is  oft^'ii  fractured  at  the  same  time.  The  anterior,  and 
often  tlic  lattTul  ligaments  are  torn,  and  the  bmehialis  anticus  is 
tense  or  partly  lac«TattHl.  The  bones  are  frequently  displaced 
slightly  outwards,  or  inwards,  as  well  as  backwards-  modifications 
which  havn  lu^en  unnecessarily  classed  as  distinct  varieties.  The 
forearm  is  fixed,  j)arlially  flexed,  and  shortened.  The  olecranon 
and  head  of  the  radius  fonn  an  unnatural  pi'ominence  posteriorly, 
and  are  felt  at  a  considerable  distance  behind  the  internal  and 
external  condyh\s  resiK?ctively.  The  lower  end  of  the  humerus 
forms  a  broad  i)rojection  Moir  the  crease  of  the  l>end  of  the  elbow. 
In  the  rarer  inrms  of  hofh  lumes  iniuards  or  oft/zrvin/M  the  prominence 
of  the  oi)j>osite  condyle  of  the  humerus  on  one  or  other  side  is  a 
<;haracteristi('  feature.  In  htith  hmvs  forwards  (exciH^dingly  rare) 
the  fonanii  is  lengthened,  the  natural  prominence  of  the  olecranon 
is  lost,  and  the  condyles  of  the  humerus  are  very  prominent.     In 


Flo.  174. —  DislooMion  of  tbo  radius 
ant]  ulna  backwanln.  (Cooper^s 
Dislocations.) 
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tte  ulna  hack'fiinU  aixl  the  miliiit  forimriU   tho  arm  is  groatly 
iiioniasod  in  its  aut«TO-poat«riur  dianu'tor. 

In  th'ttiiciitii'ii  ••/  the  ni'liim  tilmie,  irh'-lker  /iTimnli,  Imitu'iirdg, 
or  otthmnli,  tho  hvad  of  the  bouo  is  folt  to  roll  in  itd  abnonnnl 
situation,  ia  front  of,  buhiiul,  or  t'Xt'.-niai  U<,  tho  cixtrnal  C'oiiilylo 
on  pronatitig  und  i^npinatin};  the  hand.  Tho  first  of  thrso  forms 
{Fig.  173)  IB  tho  moat  commou,  iinil  in  it  the  fureiLrm  cannot  be 
flexed  beyond  u  right  angle,  in  toiiBoquen«>  of  the  head  of  tho  bono 
striking  the  humeruB. 

In  dUUmUhiii  tiftkr,  tilnn  barkiniinii  tho  forearm  ia  pnmat^-d  and 
Hhortoned  on  the  ulnar  tiidu,  and  the  oLocranon  pmjocta  ktckwanla, 
hut  the  head  of  the  radius  in  folt  in  its  nurmal  sitiutioQ. 

lliaijitiuiU.  -In  moderately  thin  subjects  when  soon  soon  after  tlie 
actidunt,  att^-ntion  to  the  above 
eignH  will  gonorally  enable  tho 
surgeon  to  make  a  <liiigikoais ; 
but  ill  a  few  houra  tho  porta 
become  so  obstnireil  by  swelling 
about  tho  joint,  that  it  may  bo 
im]Ki33ible  to  make  out  the 
nature  of  the  injury  till  it  has 
subsided,  exc^jit  by  the  a-  raye 
or  examination  under  an  iinnis- 
thetic.  In  all  civ<e3  of  injury 
of  the  elbow  the  relation  of  tho 
points  of  bono  to  oatrh  other 
should  bo  carefully  compared 
with  those  of  the  uiiinjureil  side, 
and  tho  relative  jiosition  of  tho 

olocniQOn  to  tho  condyles  should  bo  determined  (boo  t'ntctuj 
hutr  tad  o/the  Ilnmi:rm). 

Tmilmeiit.-  The  reduction  of  the  common  fonn  of  dislocation  of 
hilh  Imirt  luf/.-'itinla  is  gimcraliy  easily  accomlilishcil  in  recent  uatfas 
by  prestting  with  the  knee  in  the  In'nd  of  the  elbow  on  the  upper 
piirt  of  tho  radius  mid  ulna  to  diHoiigitgo  the  coroiioid  proeess, 
whilst  forcibly  but  slowly  Hexing  the  forearm.  \b  soon  as  tho 
coronoid  process  is  freed  from  tho  olecnuion  fossa,  the  muscles 
genoriLlly  dniw  tho  bones  suddenly  into  iwiaition.  I'reasui'o  upon 
the  humerus  by  tlie  knee,  as  recommended  by  some,  should  be 
aviiidEid,  aa  it  locks  the  coronoid  process  more  tightly  in  the 
olecranon  foysu.  If  noce«sarj-,  an  uniestbetic  should  be  given.  In 
long-stunding  cases  adhesions  should  bo  cautiously  broki'n  down 
by  forcibly  Hexing  and  extending  the  foreiirm,  and  extension  may 
thon  be  mode  either  by  the  knee,  or  by  un  assisliiiit  pulling  on  tho 
wrist.  Six  wei'ka  is  Uie  period  usually  given  as  tho  time  beyond 
wbiuh  it  is  inexpedient  to  try  and  reduce  tho  dislocation.    IbJA 


175.— DiBlmation   uf  tbc   radios 
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rule,  howcvor,  admits  of  some  latitudo.  Thus,  an  attempt  at 
roduction,  when  the  iiiovemoiit  is  fairly  good,  even  after  less  time 
liuH  elai)sc'd,  may  Ik?  unwise;  while,  on  the  other  hand,  it  may 
sonn 'times  bo  lujidu  with  advantage,  especially  where  there  is  much 
rigidity,  (»von  at  a  later  period.  Too  great  force,  however,  is  to  be 
d«*j)r('('at<'d,  a.s  iiToparabhj  damage  may  be  done.  A  better  result 
may  1m*  obtained  by  open  incxsion  or  resection  of  the  joint.  In 
di-slocation  of  the  rmlius  afnue,  extension  should  Ire  made  from  the 
hand  (so  as  to  act  solely  on  the  radius),  whilst  the  elbow-joint  is 
graHi)ed,  and  the  head  of  the  nidius  pressed  into  position  by  the 
thumb  in  a  backwaixl  or  forwaixL  or  inward  direction,  according  to 
th(^  varif^ty  of  the  dislocation.  In  the  other  dislocations  sUght 
modifications  of  those  methotls  are  required,  and  will  be  suggested 
l)y  a  knowlodgo  of  the  anatomy  of  the  joint,  and  a  correct  diagnoeis 
of  tho  nature  of  the  displacement. 

Aftcr-tnutmiut, — The  joint  should  be  placed  on  an  inside  angular 
splint  and  tho  arm  in  a  sling,  and  evaponiting  lotions  or  ice  applied 
to  prevent  iniiammation.  Passive  movements  should  be  cautiously 
begun  aljout  ten  days  or  a  fortnight  after  the  injury. 

(\nnjtlirnfinns. — 1,  Fracture  of  (a)  the  coronoid  process;  {b)  the 
olecranon;  (')  the  neck  of  the  radius;  {*l)  the  lower  end  of  the 
humerus;  and  (<)  the  condyles  of  the  hiujierus;  2,  Separation  of 
the  lower  epiphysis  of  the  humerus:  3,  Wound  of  the  joint; 
4,  Laceration  of  the  main  arter}' ;  and  5,  Injur}'  of  the  ulnar  or  other 
nerve. 

Trrafnithf  tif  anujKunid  ih'8hfC4ttiofi  <t/  the  fUnun, — When  the  patient 
is  young,  the  wound  small,  the  laceration  and  bniising  of  the  soft 
l)arts  ])ut  slight,  and  the  bones  are  uninjured,  the  dislocation  should 
be  reduced,  and  the  cjisc  treated  as  a  wound  of  the  joint.  Other- 
wise excision  of  the  joint,  or  in  8evei*e  cases  amputation,  must  be 
])ractised. 

Dislocation  of  the  wrist  is  very  rare.  Tlie  carpus  with  the 
hand  may  be  displaced  either  backwards  or  forwaitls.  In  the  dis- 
location backwards,  which  is  the  mor<3  common  vanety,  the  carpus 
forms  a  ])rojection  on  the  dorsal  surface  of  the  wrist,  whilst  the 
ends  of  the  radius  and  ulna  proj(*ct  on  the  palmar  siu>face.  It 
resembles  Colles'  fracture,  which  was  formerly  confuswl  with  it. 
In  the  (lisloctition  the  styloid  i)rocesses  of  the  radius  and  idna  are 
on  the  normal  level,  and  are  nearer  the  knuckles  than  is  natural, 
and  tlu^re  is  no  crepitus.  Trtaimeut. — Keduction  is  easily  effected 
by  making  extension  on  the  hand  and  pressing  upon  the  dis])laced 
bones.  The  forearm  and  hand  should  then  lx>  secured  to  a  splint, 
and  passiv<.'  movements  begun  early  to  prevent  stiffness. 

1)isloc;a HON  of  tuk  ix)W£r  end  of  the  radius  from  the  ulna 
may  be  produc^nl  by  a  violent  twist  of  the  hand.  When  the  twist 
is  in  the  direction  of  pronation,  the  radius  is  displaced  forwards 
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when  of  supination,  backwardH.  Tho  former  is  tlie 
Tho  hand  accomi»iniea  the  radius,  and  the  styloid  procfiss  of  the 
ulna  projects  prominently  in  tho  oppo«it«  direction  and  has  been 
aometimes  forciKl  through  the  skin.  Treatmfiit. — Whilst  making 
oxtoneion  from  the  hand,  manipulate  tho  bono  iuto  position  and 
retain  it  there  by  a  compross  and  splint. 

Dislocations  OF  TUB  CARPAL  ASD  metacarpal  bonbs  are  very 
rare.     Thoir  diiignosis  ia  usually  obvious. 

The  pluilaw/en  of  the  finiins  may  be  dislocntod  backwards  or 
forwards.  Rodiict^an  is  fiisily  oitoctpd  by  cstenaion  and  manipu- 
lation. 

Ditlofalion  of  the  metarari-al  b-nr- of  the  thumb  hnm  tho  trapezium 
may  occur  in  a  backward  or  forward 
direction,  and  is  easily  reduced  by 
ext«nsion  or  presHure. 

Dislocation  of  the  first  phalanr  of 
the  thumb  from  tho  metacarpal  bone 
is  of  moro  importance.  Tho  phalanx 
is  nearly  always  displaced  back- 
wards; the  shortoiiing  of  the  thumb 
and  the  projections  oE  the  base  of 
the  phalanx  and  head  of  tho 
metacarpal  l>ono  serve  for  its 
dioffnoais.  Iteduction  is  often  very 
difficult ;  thiH  ix  UHuiilly  ascrilx^  to 
tho  head  of  thi>  metacarpul  liono 
being  forced  Iiotwoen  the  two  in- 
sertions of  the  flexor  bro^'is  pollicis 
by  which  its  neck  is  tightly  em- 
braced (Fig.  176).  Sir  Oeorge 
Humphry,  however,  has  shown  that 
the  hindrnnco  to  roiluction  ilepenila 
upon  the  fact  that  the  sesamoid  bones  and  tho  ligaments  connecting 
them  arc  carriral  Imck  with  thephalaiix,  and,  being  hold  there  by  the 
flexor  brcvie  and  intervening  between  the  metacarpal  I)one  and  tho 
phalanx,  prevent  the  articular  surfaces  of  the  bimes  being  brought 
into  (sontiict.  Trnttmtiif. — I'ress  tho  metticaqiol  bono  well  into  the 
palm  of  the  haiiil  to  relax  tho  floxor  brevis  pollicis,  and  l>cnd  hack 
tho  first  phalanx  ou  the  mofacarpul  bono  until  the  extremity  of  the 
thumb  points  towanls  the  WTist.  thus  fiirang  the  liuso  of  the 
phalanx  wedgo-wiae  Iwtween  the  two  insertions  of  the  short  flexor. 
Next  flpx  tho  phalanx  while  an  assistant,  by  placiiig  his  thumb 
bohind  its  Imso,  prevents  it  slipping  back.  Tho  head  of  the  meta- 
carpal bono  will  now  probably  slido  into  its  place  between  the  two 
insertions  of  the  flexor  brcvls  poUicia,  which  are  forced  apart  by  the 
wedge-like  action  of  the  base  of  the  phalanx.    Beduotion  may 


Pill.  ITfl.—Disloeation  of  the 
thumb  backvarclgat  the  mete- 
carpo-phatnDgenl  joiot.   (Aft«r 
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sometiniftrt  bo  accomplishcxl  by  extension,  c.j/.,  by  the  clove-hitch, 
or  if,  lit  huml,  by  the  Indian  puzzle-toy  or  the  American  forceps — a 
niothod,  however,  less  scientific  than  that  of  manipulation,  and  one 
which  s<.<ldom  succeeds  if  the  other  fails.  These  means  not  proving 
successful,  it  is  usually  advised  that  the  insertion  of  the  flexor 
brovis  pollicis  should  be  subcutaneously  divided.  Sir  George 
Humph  IT,  however,  recommended  an  incision  over  the  sesamoid 
bones  and  tlio  introduction  of  a  hook  to  hitch  the  sesamoid  bones 
over  the  head  of  the  metacarpal.  In  this  way,  he  says,  the  reduc- 
tion is  iiiiiiiediately  etfected.  As  a  last  resource,  the  joint  may  bo 
cut  down  u])()n,  the  bands  resisting  reduction  divided  and  the  bono 
rei)hiced,  or  the  joint  may  \)o  excised,  or  perhaps  better,  left  alone, 
as  very  fair  movement  will,  as  a  rule,  in  time  be  gained. 

FrartnreJi  of  the  Upper  Extremity, 

Fracti^res  of  the  clavicle  ai-e  divided  into  fractures  of — 
1,  the  nha/t ;  2,  the  acromial  tnd  ;  and  3,  the  sternal  end, 

I.  Tltf  Shd/t  may  be  fractured  by  direct  violence,  or,  as  is  moro 
coinirionly  the  case,  by  indirect  violence,  such  as  a  fall  upon  the 
arm  or  ahouhh^r  ;  more  rarely  by  muscular  action.  Situatifme, — 
When  the  result  of  indirect  violence  or  muscular  action,  the  bone  is 
generally  broken  near  its  centre — its  weakest  pai't.  When  due  to 
direct  violence,  the  bone  will  break  wherever  the  force  is  applied. 
Xatun  of  f/tc  f/ispfinfmeiit. — The  inner  fiagment,  although  it 
appears  raised  in  consequence  of  the  depre8si<m  of  the  outer,  is  not 
disj)laced,  Ixung  held  in  position  by  the  stemo-mastoid  and  the 
rhomboid  li«;ament ;  the  outer  fragment  is  drawn  downwanls,  for- 
wards and  inwards  by  the  weight  of  the  ann  and  the  contraction 
of  the  pectoral  musch?s.  The  signs  in  an  adult  are  usually  very 
evident.  Tlie  inner  fragment  projects  prominently  under  the  skin  ; 
the  slioiihh'i-  drooi)s  forwards  and  downwanls  ;  the  patient  usually 
sui)ports  his  (jIIiow  with  the  sound  hand  whilst  he  inclines  his  head 
to  the  tract u led  side  to  relax  the  8tc»rno-mastoid.  In  a  fat  child, 
liowever,  espe<'ially  when  the  fracture  is  of  the  greenstick  vaiioty 
(Fig.  177),  which  it  often  is  in  childi-en,  the  signs  are  less  evident; 
inih'cd  surgical  aid  is  often  not  eought  until  the  mother's  attention 
is  called  to  the  jjart  by  the  presence  of  a  lump  formed  by  tho 
ensheathiiijr  ciillus.  Fnion  generally  occurs  in  about  three  weeks 
in  children  and  five  in  adults.  Trrainintt. — The  fracture  is  easily 
redu(!e(l  by  drawing  back  the  shoulders,  or  by  jdacing  the  patient 
in  the  re<'umbent  jM^sture:  but  it  is  verv*  difKcult  to  maintain  the 
fragments  in  apposition.  Ilence  the  numerous  bandages  and 
ai)paratus  thsit  have  been  from  time  to  time  employ tnl.  Where  it 
is  important  to  avoid  defoiinity,  rest  on  the  back  for  a  fortnight  is 
ess<'ntial ;  otheiwisc  the  patient  may  be  allowed  to  get  about  with 
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liis  arm  bandaged  to  the  side,  and  the  parts  kept  as  much  as 
possible  in  apposition  by  bandaging  or  strapping.  Of  the  many 
plans  the  following  may  be  tried. 

a,  Sayre*8  method. — Take  three  pieces  of  adhesive  strapping  about 
three  inches  and  a  half  wide,  and  long  enough  to  surround  the  arm 
and  afterwards  the  body.  8titch  one  piece,  with  the  adhesive 
surface  outside,  loosely  round  the  arm  on  the  injured  side  at  the 
inseiiion  of  the  deltoid  muscle.  Draw  the  arm  forcibly  backwards 
to  put  the  clavicular  portion  of  the  pectoralis  major  on  the  stretch, 
and  carry  the  strapping  across  the  back  and  roimd  the  front  of  the 
thorax  and  sew  the  end  to  tho  part  which  crosses  the  back  (Fig. 
178).  Fix  one  end  of  tho  second  stnp  of  plaster  to  the  sound 
shoulder;  carry  it  obliquely  across  the  back  beneath  the  elbow 
(which  should  be  pushed  forwards)  of  the  injured  side,  a  slit  being 
made  to  receive  the  olecranon ;  bring  it  upwards  in  front  of  the 
chest,  and  fasten  it  to  its  other  end  over  the  sound  shoulder  (Figs. 
179  and  180).    A  third  strip  may  be  earned  round  the  arm,  fore- 


Fia.  177. — Greensbick  fracture  of  the  clavicle.     (Holmes^  Sysiem.) 


arm  and  thorax  to  keep  the  others  in  place.  Tho  first  strip  acts  as 
a  fulcrum ;  whilst  the  second,  by  drawiug  the  elbow  forwards 
forces  the  upi)or  end  of  tho  humerus,  with  the  clavicle,  backwards, 
and  at  the  same  time  keeps  the  shoulder  rained,  h,  EIUs'b  method 
consists  briefly  in  the  use  of  an  axillary  cnitch  suppoi-ted  by  two 
stra])s,  the  one  round  the  chest,  the  other  })as8ed  over  the  sound 
shoulder.  The  chest  stra]>  also  encircles  the  arm  and  holds  it 
firmly  to  the  side.  Tho  forearm  is  fiu'ther  supported  by  a  sling, 
c.  Th*f  axillary  pail  and  bandaye. — Many  surgeons  simply  place  a 
wedge-shaped  pad  with  the  base  upwanls  in  the  axilla,  and  then 
bandage  the  arm  to  the  side  with  the  elbow  well  raised.  If  the  pad 
is  used,  care  should  be  taken  in  bandaging  lest  the  axillary  vessels 
or  nerves  are  compressed,  and  (I'odma,  pain,  or  even  gangrene  of 
the  arm  be  the  consequence. 

II.  Fracture  of  the  acrmnial  end  of  the  clavicle  may  occur  either  at 
or  external  to  the  insertion  of  the  cora co-clavicular  ligaments.  In 
the  former  situation  there  is  very  little  displacement,  the  fragments 
being  held  in  position  by  the  above-mentioned  ligaments.  Pain, 
crepitus,  and  possibly  a  slight  gap,  will  serve  to  distinguish  it. 
When  external  to  the  li^ments  tibe  outer  fra^ent  is  drawn  down 
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nearly  at  a  right  angle  to  the  rest  of  the  bone,  ao  that  ita  acromial 
articulation  looks  inwards,  torvarde,  and  slightly  dowuwaida. 
Trealmrnt. — An  axillary  pad  and  bandage,  with  a  moulded  leather 
ehoulder-Cftp  to  protect  the  parts. 

111.  Fnittiire  <}f  the  tlemal  end  and  separation  of  the  sternal 
opijihyBis  air  very  rare. 

The  Bi'Ai'irL.v.. — The  fracture  may  extend  through  1,  the  body; 
2.  the  ncruinion;  3,  the  coraooid  process;  4,  the  neck;  and  u,  ihe 
glenoid  cavity. 

1.  FriiHiiy  of  Ihr  body  is  nearly  always  caused  by  direct  violence. 
It  may  be  stJir-shajirf  or  transverse,  or  it  may  run  vertically  or 


1 30.— Riijrc's  molhofl  of  tr 
(After  Agnew. 


Pio.  180. 
fmctiireJ  clavicte. 


oIi!ii|U''lj'  thiiiufih  thi'  «pino  ;  but  commonly  it  in  limited  to  the 
iiifiiifpiiiiius  I'liHsu.  and  frwjuently  the  angle  is  alone  broken  off. 
Till'  difpliio'-iin'iit  is  not  usually  very  marked,  a.«  the  fragments  ar« 
Tvidl  r'luc'ii'd  with  muscles.  Signs. — On  fixing  the  angle  of  the 
m::i]iuI:i  with  one  hand,  and  ruiHing  the  arm.  cro]iiIus  aud  (loin  may 
be  t'lii'iti-l.  I  In  niniiiiig  the  final's  along  the  spine  and  down  the 
posti'iinr  li(iiil<r.  siiuif  ii'regularity  may  be  def«cU.'d  when  these 
IHirts  iiii'  involved,  and  on  grasping  the  bono  the  fragments  may 
b"'  folt  t"  nii>n'  o!i  each  other.  Treatinrnl. — Little  can  be  done 
iH'yoiid  (^iTitiiiiTi}*  the  Bt-itpula  by  strapping  and  a  bandage  to  the 
cheat,  and  restraining  tho  motions  of  the  arm  by  bandaging  it  tg 
the  side, 
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2.  Fradure  of  the  acromion  may  occur  at  any  situation.  Cause, 
— Direct  violence,  such  as  a  blow  or  a  fall  on  the  shoulder. 
Nature  of  the  displacem^'nt. — ^The  outer  fragment  is  drawn  down- 
wards by  the  deltoid,  leaving  a  gap  between  it  and  the  rest  of 
the  bone.  St/mptorns, — Pain,  flattening  of  the  shoulder,  presence  of 
a  gap  on  drawing  the  finger  along  the  spine,  acromion  and  clavicle ; 
and  crepitus  on  raising  the  arm  and  thus  bringing  the  fragments 
into  ap})ositi(>n.  Union, — When  near  the  tip  the  union  is  fibrous; 
when  near  the  base,  it  is  said  to  be  bony.  Treutment, — Raise  the 
elbow  so  as  t<j  relax  the  deltoid,  and  fix  the  ami  to  the  side  by  a 
sling  and  bandage,  protecting  the  parts  by  a  gutta>percha  cap 
moulded  to  the  shoulder.     Some  employ  an  axilla-pad. 

3.  Fracture  of  the  coracoid  process  is  very  rare,  but  may  occur  either 
near  the  tip  or  near  the  root.  The  caiise  is  usually  direct  violence, 
such  as  a  kick  or  a  fall  on  the  shoulder.  Nature  of  the  displacement, 
— When  the  fracture  is  near  the  tip 

the  distal  fragment  is  drawn  down- 
wards by  the  biceps;  when  near  the 
root  it  is  held  in  position  by  the  coraco- 
clavicular  ligaments,  and  but  little 
displacement  occurs.  Signs, — Bruising 
and  pain  over  the  situation  of  the 
coracoid.  On  placing  the  finger  on 
the  tip  of  the  coracoid  some  alteration 
in  its  relative  position  may  be  made 
out,  and  crepitus  elicited  by  moving 
the  arm.  Treatment. — The  forearm 
should  be  flexed  to  relax  the  biceps ; 
the  arm  and  forearm  bandaged  to  the 
side ;  and  a  cap  of  gutta-percha  placed 
over  the  shoulder. 

4.  Fradure  of  the  neck. — By  this  is 

understood  fracture  through  the  surgictil  neck,  i.e.,  internal  to  the 
corac^oid,  so  that  the  latter  process  is  separated  with  the  glenoid 
cavity  from  the  rest  of  tlie  bone.  There  is  a  specimen  of  it  in  the 
Hunterian  and  in  Guy's  Hospital  Museum  (Fig.  181),  though  it  is 
stated  by  some  not  to  occur.  The  signs  which  have  been  ascribed 
to  this  injiuy  resemble  those  of  dislocation  of  the  humerus  down- 
wards. The  dofoiiiiity,  however,  is  said  to  disapi)ear  on  pressing  up 
the  elbow,  when  crepitus  can  be  elicited,  and  to  reappear  on  removing 
the  pressure.  The  treatment  recommended  is  to  raise  the  elbow, 
and  maintain  the  parts  in  their  restored  position  by  a  bandage. 

5.  Fradure  of  the  glenoid  cxivity  is  also  rare.  At  times  it  occurs 
in  connection  with  dislocation  of  the  shoulder. 

The  humerus. — Fractures  of  the  humerus  are  divided  into 
fractures  of  1,  the  upper  end;  2,  the  shaft;  and  3,  the  lower  end. 


Fio.  181.— Fracture  of  tbe 
neck  of  the  scapula.  (Quy's 
Hospital  Museum.) 
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I.  The  ttper  end  of  the  huhsrus. — Varietiet, — ^A.  Intra- 
capBular,  or  fnicture  of  the  anatomical  neck.  B.  ExtracapBular,  or 
fracture  of  the  surgical  neck.  C.  Separation  of  the  upper  epiphysis. 
D.  Fracture  of  the  greater  tuberosity. 

A.  The  intrarapmilar  fracture  may  be  impacted  or  non-impactod. 
AVheu  non -imparted  the  head  may  remain  loose  in  the  capsule,  being 
rotated  in  various  directions  of  even  turned  so  that  its  articular 
surface  is  in  contact  with  the  shaft,  or  it  may  be  dislocated  down- 
wanls  and  inwards  through  a  rent  in  the  capsule  into  the  axilla. 
AVhoii  impacttd  the  upi)cr  fragment,  or  head,  is  commonly  driven 
into  the  lower,  that  is,  between  the  tuberosities.  Cause, — Gfenendly 
direct  violence,  as  a  blow  or  fall  on  the  shoulder.  Signs, — Often 
obscure.  There  may  be  pain,  swelling,  impaired  movement,  and 
crepitus,  with  absence  of  signs  of  dislocation  or  of  other  fraoture 
about  the  shoulder.  In  the  impacted  variety  there  is  generally  some 
pi'ominonco  of  the  acromion ;  loss  of  rotundity  of  the  shoulder ; 
slight  shortening  of  the  arm;  and  inability  to  feel  the  whole  of 
the  head  in  the  glenoid  cavity ;  crepitus  is  not  as  a  rule  present, 
though  it  may  sometimes  be  elicited  by  firmly  grasping  the  head 
and  rotating  the  shaft.  Method  of  unitm,^  Fibrous  or  bony,  often 
with  excoss  of  callus  and  impairment  of  movement  of  the  joint. 
Trmimviif. — Apply  a  leather  or  poroplastic  shield  to  the  shoulder 
and  outer  side  of  the  arm,  rectifying  any  displacement  inwards  by 
a  pad  iu  thi$  axilla.  Bandage  the  arm  from  the  fingers  upwards  to 
prevent  swelling,  and  confine  it  to  the  side  of  the  chest  without 
raising  tlie  elbow.  When  the  fracture  is  impacted  do  not  disturb 
the  fniginents.  Passive  movements  and  massage  should  be  begun 
early  (in  about  three  weeks).  Some  surgeons  employ  massage 
from  the  lirst.  If  the  head  is  dislocated  an  attempt  may  be  made 
to  replace  it.  or  it  may  be  excised  after  a  few  days  if  it  cannot  be 
rojdaced,  or  if  replaced  interferes  with  free  movement. 

\\.  Th e  rjimraps nhir  fracture  is  the  most  common  form  of  fracture 
about  the  shoulder.  It  may,  like  the  intracapsular  variety,  be 
impa(;t<>d  or  non -impacted ;  but  when  impaction  occurs  it  is  the 
lower  fragment  that  is  driven  into  the  upper,  i.f.,  the  narrower 
shaft  betwf'cn  the  broader  tuberosities,  (^nvmc, — Oeneitilly  direct 
violrnc'o.  Xfitiirt'  of  the  di^plart-mcnt, — Th«*  upper  fragment  is 
rotatod  r>utwards  by  the  three  muscles  inserted  into  the  greater 
tuberosity;  the  lower  fnigment  is  drawn  upwards  by  the  deltoid 
and  inwards  ])y  the  three  muscles  inserted  into  the  bicipital  ridges 
(Fiji:.  1SL»).  Siijiiti, — Pain,  swelling,  and  impaired  movement; 
markcnl  shoi-toTiing  of  the  arm ;  projection  of  the  rough  end  of  the 
lower  fragment,  usually  below  the  coracoid  ;  and  increased  mobility 
of  the  arm  to  the  siu'geon.  On  rotating  the  arm,  the  head  remains 
motionless  in  the  glenoid  cavity,  whilst  on  extension  crepitus  is  felt. 
In  the  imimctcd  form  the  signs  are  very  obscure,  and  principally 
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negative  Thus,  there  may  be  dofonnity,  slight  shortening,  and 
iuipoircd  movement :  but  thero  is  no  crepitus,  unless  unjustifiable 
force  is  used.  Union  is  generally  bony,  liiereieofton  much  impair- 
ment of  movement,  in  consequence  of  inflammatory  thickening,  and 
sometimes  paralysis  of  the  deltoid,  from  the  involvement  of  the  cir- 
cumflex nerve  in  the  callus.  Trfntmeul. — Similar  to  the  inti'acapsular 
form.  Place  a  pnd  Jn  the  axilla,  and  a  poroplastic  shield  over 
the  ahouliter  and  outer  side  ot  the  arm.  Support  the  hand  in  a 
eling,  but  do  not  raiKO  the  elbow,  in  order  that  the  weight  of  the  arm 
may  dct  as  an  extimding  force  to  overcome  the  upward  diepkcement. 

0.  SriMtTiiliim  iif  till-  tifipT  r]}iiihii»is  can  only  occur  in  patienti 
under  twenty-one  years  of  ago.  Nature 
ti/thr.  tliijilaremfitt, — Theuppor  fragment, 
which  includes  the  tuberosities,  is  drawn 
outwards  by  the  three  muscles  inserted 
into  the  greater  tuberoHity,  and  the  lower 
fragment  upwards  hy  the  deltoid,  and 
inwards  by  the  three  musrles  inserted  into 
the  bicipital  ridges.  The  eif/ne  are  similar 
to  those  of  the  extracapsular  fracture, 
save  that  the  projecting  end  of  the  lower 
fragment  in  smooth  and  rounded  in  place 
of  being  rouf;h  and  uneven,  and  pseudo- 
crepitus,  instead  of  bony  crepitus,  is 
elicited  on  extcnitjon  and  rotation  of  the 
arm.  MHIml  <•/  hh.V-h.  -Usually  bony, 
but  with  much  li'ss  production  of  callus, 
end  consequently  less  impainiient  of 
movement  than  in  other  fractures  of  the 
upper  end.  Trcilmrnl. — Like  that  of 
fracture  of  the  surgical  neck. 

D.  FTiiiiiiT'  throii<ih  tht  greater -tiiberoeitit  is  the  result  of  great 
violence,  and  is  very  rare.  Nnture  ofthe<liti>liiceinrul.—'\!\\(s  humerus 
is  drawn  inwards  Ix'noath  the  -  coracoid  prcceca  by  the  muscles 
inserted  into  the  bicipital  ridges,  and  the  greater  tuberosity  back- 
wards by  the  thi-ee  moBcles  inserted  into  it.  S'nii'. — The  dioidder 
is  greatly  iTicrenscd  in  breadth ;  a  vertical  gap  may,  perhaps,  be 
made  out  between  the  tubcnisit}'  and  the  head  of  the  bone ;  and  on 
approximating  the  fragments,  crepitus  can  be  felt.  Tri-atmriit.-^ 
l^deavuiir  to  bring  thn  fragments  int^)  contiK't  and  to  heep  them 
so  by  an  axillary  pad,  strapping  and  bandage ;  a|>ply  a  shield  over 
the  shoulder,  and  confine  the  arm  to  the  side. 

The  diagnosis  of  fracture  from  other  injuries  aliout  the  shoulder 
is  often  attended  with  great  difficulty.     In  all  cases  in  which  there 
is  the  sUghtost  doubt,  a  skiagraph  should  be  taken  and 
tion  under  an  anmsthetio  made. 


Pin.  182.— Extrv»p«t]u 
fracture  ot  tbc  humenis. 

(After  Qnj.) 


tra^niu^iit  IK  Ui'iiwu  inwiinls  liy  tlio  iiiiisclofi 
ridj^rt  ;  wliilst  t)i<i  lcjwi>r  fi«j;ii"'"t  i""  'liii* 
an.1  tnri'iis.  uiiil  imtw.inU  liy  Ihp  il.'lli)iil. 
the  upper  fnifjiiicnt  in  rlruwii  niitwiii'ls  by 
frafjinunt  upw. 
biceps  and  tr 
obvious,  viz., 
bility,  and  p 
shortening ;  w 
obtained.  Met 
bony  ;  but  it  ia 
HituationH  ot  iin 
ijteiii.— Place  tl 
an  inside  recta 
abort  splints  b 
front,  one  behii 
side.  Or,  appl 
the  humeruB  a 
by  a  eling,  lea 
that  the  weight 
■^tending  to 
be  worn  trom 
weeks.  The  fii 
often  with  advantage  be  bandaged  to  pre 
3.  Tub  loweb  end  of  the  hiimebus.— 
tion  may  be  dividoil  into  («)  transverse  frai 
the  epiphysis ;  (r)  T-shaped  fracture ;  (it)  i 
Of  these,  the  transverse  when  above  the  cor 


Fio.  188.— FrKture  of  tbe 
lower  end  of  tbe  humeruii, 
(After  Ura;.) 
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forearm  is  shortened  and  generally  bent  more  or  less  at  a  right 
angle  to  the  arm ;  the  olecranon  projects  posteriorly ;  and  the  lower 
end  of  the  upper  fragment  forms  a  prominence  in  front  of  the 
joint.  The  signs  are  similar  to  those  of  dislocation  of  the  radius 
and  ulna  backwards.  The  following  differences  presented  by  the' 
two  injuries  should  serve  to  distinguish  them ;  although  when  not 
seen  immediately  after  the  accident  the  condition  of  the  parts  may 
be  so  obscured  by  swelling  that  an  accurate  diagnosis  cannot  be 
made  till  the  inflammation  has  subsided.  Thus,  in /rarfwrc — 1,  the 
deformity  is  really  reduced,  but  reappears  on  removing  the  extend- 
ing force ;  2,  crepitus  is  obtained  on  reduction ;  3,  the  condyles 
bear  normal  relations  to  the  olecranon;  4,  the  distance  between 
the  acromion  and  external  condyle  is  less  than  on  the  sound  side ; 
5,  the  prominent  lower  end  of  the  upper  fragment  projects  above 
the  crease  at  the  front  of  the  elbow.  In  dialocaiiony  on  the  other 
hand — 1,  the  deformity  does  not  reappear  when  reduced ;  2,  there 
is  no  crepitus ;  3,  the  distance  between  the  condyles  and  olecranon 
is  increased ;  4,  the  distance  between  the  acromion  and  external 
condyle  is  the  same  on  both  sides  ;  and  o,  the  prominent  lower  end 
of  the  humerus  projects  below  the  crease  at  the  front  of  the  elbow. 
In  this  fracture,  however,  as  in  all  other  fractures  and  injuries 
about  the  elbow,  much  aid  in  the  diagnosis  will  be  obtained  by  the 
use  of  the  x  rays  and  an  examination  under  an  anaesthetic. 

(6)  Sepdratiim  of  the  ejnphysis. — The  signs  are  similar  to  the 
above,  but  the  patient  is  under  twenty-one  years  of  age. 

(c)  T-shaped  fracture. — In  this  there  is  a  transverse  fracture 
above  the  condyles,  combined  with  a  vertical  or  oblique  fracture 
extending  between  the  condyles  into  the  joint.  Signs, — Similar  to 
the  transverse  fracture,  except  that  the  condyles  move  on  one 
another  as  well  as  on  the  shaft,  and  the  distance  between  them  is 
increased.  These  signs,  however,  are  often  obscured  by  great 
effusion  in  and  around  the  joint. 

{fl)  Fracture  of  the  condyles, — The  projecting  internal  condyle 
may  be  broken  off  without  implicating  the  joint ;  or  the  fracture 
may  extend  oblitjuely  through  either  condyle  and  the  contiguous 
articular  surface  into  the  joint.  CVi ««<'.— Generally  direct  violence. 
/?? </»«.- -Mobility  and  crepitus  on  grasping  the  condyles,  and  on 
flexing  and  extt»nding  the  forearm  when  the  internal  condyle  is 
fractured,  and  on  pronating  and  supinating  the  hand  when  the 
external  condvle  is  fractured. 

Met  hid  of  union. — The  extracapsular  varieties  unite  by  bone,  the 
intracapsular  by  fibrous  tissue.  In  the  T-shaped  fracture  the 
transverse  portion  unites  by  bone;  the  vertical  or  oblique,  i.e., 
the  portion  inside  the  joint,  by  fibrous  tissue. 

Treatment.  If  there  is  much  swelling,  and  you  cannot  be  quite 
sure  that  there  is  no  dislocation,  place  the  limb  on  a  pillow,  or 
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botior,  on  a  Stromeyer's  cushion,  and  apply  oold  in  the  form  of  lead 
lotion  or  ice,  till  the  swelling  has  subsidod.  Subsequently  reduce 
the  fracture,  and  place  the  arm  and  forearm  on  an  angular  splint  or 
on  a  bont  anterior  splint,  or  in  Bavarian  plaster,  moulded  leather, 
or  i)oroplii8tic  felt  splints.  Passive  movements  of  the  elbow  should 
bo  begun  early  whouever  the  fracture  involves  the  joint,  but  when 
it  is  transverse  above  the  joint  they  should  be  delayed  for  a  month, 
since  there  is  then  no  danger  of  a  stiff  joint,  but  a  risk  of  the 
]){UKfciive  movements  at  the  seat  of  fracture  leading  to  a  false  joint. 
Where  the  internal  condyle  only  is  chipped  off,  tibe  angular  splint 
should  Ix^t  placed  on  the  outer  side  of  the  arm.  In  the  other  forms 
it  is  iLsually  applied  to  the  inner  side. 

TiiK  RADIUS  AND  ULNA.  Cauae, — Qenerally  direct  violence, 
wht^i  each  bone  breaks  in  the  same  transverse  line  at  the  spot 
where  tlie  force  is  applied ;  occasionally  indirect  violence,  as  a  fall 
on  the  hand,  when  each  bone  generally  breaks  at  its  weakest  part 
— the  r^idius  in  its  upper  third,  the  ulna  in  its  lower  third.  Nature 
of  the  disphicrment, — The  upper  fragment  of  the  radius  is  drawn  by 
the  pronator  teres  towards  the  upper  fragment  of  the  ulna,  wbidi 
in  conse([uence  of  its  hinge-shaped  articulation  with  the  humerus 
is  not  dL««])laced.  The  lower  fragments  are  drawn  towards  each 
other  by  the  pronator  quadratus.  Signs, — Obvious  deformity, 
crepitus,  &c.  Treatment. — ^Flex  the  elbow  to  relax  the  muscles; 
reduc<^  the  fracture,  and  place  the  forearm  in  well-padded  splints 
with  the  thumb  uppermost.  In  this  position  the  bones  are  midway 
betw(^en  pronation  and  supination,  and  parallel  to  one  another. 
There  is,  consc^quently,  a  good  interval  between  them,  and  the 
danger  of  the  radius  l)ocoming  united  by  callus  to  the  idna,  as  in 
Fi^.  5r>,  is  avoided.  During  pronation  the  radius  crosses  the  ulna. 
Wore  the  fracture  set  with  the  bones  thus  in  contact,  the  risk  of 
thviT  uniting  would  be  groat.  The  splints  should  reach  from  above 
the  elbow  t<^>  Inflow  the  wrist,  and  should  be  broader  than  the  lore- 
ami  so  that  the  boiu^s  may  not  be  pressed  together  by  the  bandage. 
If  this  point  is  attcnulod  to,  interosseous  pads  are  not  necessary. 
Tlip  ]>ati<'nt  sh(juld  ho  seen  within  twenty-four  hoiuv,  as  swelling 
may  occur  and  the  bandages  require  loosening.  The  splints  must 
Im^  worii  for  a]M)iit  a  month,  and  passive  movements  of  the  fingers 
pnu^tistnl  (uirly  to  prevent  stiffening. 

(irctuslirh  fruHure  of  the  radius  and  ulna  is  common  in  children. 

TnK  UADius.  --Fni(!tures  of  the  radius  may  involve,  1,  the  neck; 
•2,  the  shaft ;  and,  3,  the  lower  end  (Colles*  fracture). 

1 .  Thv  neck  of  tJie  radius  is  occasionally  fractured.  It  may  be 
known  by  cn^pitus,  and  by  the  absence  of  movement  of  the  head 
when  tin;  hand  is  pnmated  and  supinated.  Treatment, — ^Flex  the 
fims'irm,  and  placx)  the  limb  on  an  angular  splint. 

2.  The  tfha/l  of  the  radius  may  be  fractured  by  direct  or  indirect 
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TJolence.  Both  fragmonts  ore  drawn  towards  tho  ulna,  tho  upper 
by  the  pronator  teres,  the  lower  by  the  jirunator  quadtatua 
(Fig.  164).  Treaimtiit. — Similar  to  that  of  fracture  of  both  bones. 
3.  Fnidure  "/  the  lower  en-t  of  Ihe  m<liii»{Ciilles'  /nirdirr).— The 
lino  ot  fracture  ^tiunilly  diiih  triLiisviriwly  itbout  thrGo-quiirtArs  of 
an  inch  above  the  articular  surfuet)  <if  thc>  bone.  ('iiii»c. — Fnlle  on 
the  palm  of  the  hand.  It  in  nion.'  frinjuont  in  the  old  than  in  the 
young;  and  is  cspt'cially  common  in  tldi-rly  womon.     Nature  of 


Pia.  184. — Practurcnf  tbe  ntdioB.     (Afl«r  Ore;,) 


ihn  ditiAatemenl. — (iinnctimfa  there  may  bu  no  dispUcement,  but 
generally  tho  lower  fragment  with  the  hand  is  ho  iliejiluced  that  tho 
articular  eurfaco  looks  downwards,  and  slightJy  backwards  and 
outwards,  instead  of  downwards,  forwards  and  inwards.  This, 
according  to  Mr.  R.  W.  Smith,  is  due  to  the  action  of  tho  supinator 
longiis,  tho  extensors  of  the  thumb,  and  the  radial  extensors  of  the 
carpus,  By  others  it  is  believed  to  be  duo  to  the  impaction  of  the 
upper  fragment  into  tho  lower,  a  condition  fimjuently  met  with  in 
specimens  preserved  in  museums.  Uccaeionally  tho  lower  fragment 
is  displaced  forwards  in  consequence 
of  faUs  on  tho  back  of  the  hand. 
Comminution  of  tho  lower  fragment 
with  involvement  of  tho  wrist-joiut 
frequently  occurs.  Signn. — Very 
oharactt-nstic.  On  the  back  of  the 
wrist,  just  above  th<-  joint,  thero 
is  a  prominence  caused  by  the  Ixick- 
Wardly  disi>lacod  lower   fragment, 

and  above  tliis  a  slight  depression  :  wliil^t  on  tho  ^Hdniar  sur&ce 
there  is  a  prominence  caused  by  the  lower  end  of  the  upjier  fragment, 
corresponding  to  the  dorsul  depression,  and  below  tlus  a  depivstnon 
corresponding  to  the  dorsal  prominence.  I'ronation  and  supination 
aro  lost,  the  hand  is  deflected  \a  the  radial  side,  and  the  lower  end 
of  the  ulna  is  prominent.  The  deformity  is  well  seen  in  l''ig.  1S5. 
These  signs  are  siniilar  to  those  of  dislocation  of  the  cirpus  back- 
wards. Tho  following  points  will  serve  to  distinguish  the  two 
injuries: — In/rue(urc,  1,  tho  styloid  proci'se  of  the  radius  is  on  a 
higher  plane  than  that  of  tho  ulna;  2,  tho  distance  from  tho 
internal  condyle  to  the  tip  of  the  styloid  process  of  tho  radius  is 


in 
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less  thiiTi  on  the  imuikI  side ;  3,  there  is  crepitus ;  4,  the  deformity, 
when  it  cim  be  rcdiiCHl,  bos  a  t«iidaiicf  to  return  if  the  esteuding 
force  is  relnxod;  and  •>.  it  is  very  common  ia  the  old,  and  occurs 
frum  slight  causes.  In  diuinrah'oii ,  on  the  other  hand.  I.  the  styloid 
pnx*sa  of  Ihi!  mdius  ia  on  a  lower  plane  than  that  of  the  ulna ; 
2,  th(>  distaiici^  fram  tlie  internal  condyle  to  the  tip  of  the  styloid 
priH^ess  of  till'  radius  is  the  same  as  on  the  sound  isido  ;  3.  there  is 
no  crepitus;  -1,  the  deformity  when  reduced  has  no  tendency  to 
iHjtuni  when  tlio  extending  force  is  relaxed;  and,  5,  it  is  usually 
the  result  of  gryat  violouco,  and  more  frequently  occurs  in  the 
y<iung  than  in  the  old,  TreaimfiU. — After  reducing  the  froeture 
aM  thnruu^i^hly  iis  possible  apply  two  ordinary  forearm  splints, 
taking  ciiio  that  the  anterior  one  does  not  reach  beyond  tlie 
heads  of  the  metacarpal  bones,  and 

i         place   a    pad  beneath    the   wrist   to 
restore  the  lost  concavity  of  the  front 
of  the  radius.    Practise  passive  move- 
ments from  the  third  day,  as  in  this 
form  of  fracture  tho  tendons,  where 
they  crosn  the  back  of  the  radius,  the 
seat  of  fracture,  are  apt  to  become 
adherent  to  their  grooves.      This  is 
the     almost    invariable     method    of 
treating  Colics'  fracture  at  St.  Bar- 
tholomew's Hospital,  and  is  attended 
with  excellent  results.     If  pi-eferred, 
aordon'8(Fig.  187),  Carr's,  Hawkins', 
r  Bond's  splints  may  be  used.    Aiter 
the  splints  are  applied  a  t^kiagraph 
sh<iuld  be   taken  to  make  sure  that 
jiropcrly  reduced.     The  pistol-shaped  splint 
I,  and  justly  condemned  bj'  Sir  Jamcss  Paget 
ijiii'iit  a  cause  of  stiff  wrist   and   fing<.<rs  should  on   no 
f  ui^cj.     Itomove  the  splints  in  three  or  four  weeks,  and 
i:iiii;iiHiiiig,  frii^lion  with  stimulating  liniments,  &c.,  till 
i-fTt  iif  tlie  joint  or  lingers  tliat  reuiaiiis  has  disappeared. 
ii.u  "./~  l/i'-  hnriT  •iiii'lii/tU  (Fig.  IMIi)  may  occur  in  young 
and  rcscnililoB  ( 'olios'  fracture. 

— Fnictures  of  the  ulna  may  be  divided  into  fracture 
niniin ;  2,  the  coronuid  process ;  and  3,  tho  shaft. 
tiiioii  may  bo  fractured  in  a  tmusvorse  or  oblique 
Tho  olljow-joiTit  is  always  involved,  except  when  the 
fnicture  in  tlimugh  the  tip  of  the  process  only.  ('ati»e.— Dit«et 
violence,  tm  a  full  on  the  point  of  the  elbow,  or  violent  action  of 
tho  tricep*  l[iuscle.  Nature  iif  the  di»placement  (Fig.  1H8). — The 
detached  fragment  is  usually  widely  separated  from  the  rest  of  the 
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bone  by  the  triceps;   but  when  the  periosteum  and  tendinous 
expansion  of  the  triceps  covering  the  olecranon  is  not  torn,  and  the 
fracture  is  very  oblique,  little  or  no  displacement  occurs.     Signs, — 
Swelling  from  effusion  of  blood,  and  later  of  serum,  into  the  joint 
inability  of  the  patient  as  a  rule  to  extend  his  arm ;  and  generally. 


Fio.  187. — Gordon's  splint  for  Colics' fracture.      (Gordon's  Fractures.) 

the  presence  of  a  gap  between  the  fragments.  Method  of  union, — 
Usually  fibrous ;  but  when  the  separation  of  the  fragments  is 
slight,  it  may  be  bony.  Treatment, — Place  the  elbow  in  a  position 
of  slight  flexion  on  a  jointed  splint,  and  apply  evaporating  lotions 
till  the  swelling  has  subsided.     An  attempt  may  be  made  to  bring 


Fio.  ISA. — Fracture  of  olecranon.     (Liston's  Surgery.) 

down  the  detached  fragments  by  strapping  and  a  bandage.  Passive 
movements  should  be  begun  early  to  prevent  ankylosis  (seventh 
day,  Hamilton).  Many  advise  that  the  arm  should  be  put  up  in 
full  extension ;  but  this  is  objectionable,  as  it  causes  the  olecnincm 
to  form  an  angle  with  the  shaft.  Mr.  Heath  on  the  other  hand 
strongly  recommends  flexion  of  the  arm  to  a  right  angle.  Some 
surgeons  wire  the  fragments. 
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2.  Thf  arronoiil  jtrotrtt  of  Ihf  uliui,  exc«pt  in  dislocation  of  tho 
ultis  and  radius  backwards,  is  rarely  fractured.  It  is  said  &t  timsa 
to  occur  from  violent  wjiitraction  of  Hie  braohialis  anlicu*  ma»d*. 
Sfifnt.—Vi'iiea  fracture  of  the  coronoid  is  preeeut  in  dislocation  iif 
the  radius  and  ulna  backwards,  the  dislocation  is  readily  reduced, 
but  immediately  returns  on  relaxing  the  extending  fon*.  When 
fracture  of  the  coronoid  is  not  present,  the  dislocation  ia  tnon 
diHlcult  to  reduce ;  but  when  once  reduced,  has  do  tendency  to 
recur.  Trraitamt. — After  rodui-ing  the  dislocation,  plaoo  the  ana 
in  a  flexed  position  on  an  inside  angular  splint,  Kutploy  paasire 
movomoutH  early. 

3,  Til'  tha/t  of  the  ubia  in  occasionally  fractured  without  iRiplioi- 
tioii  of  the  mdiuB.  Caiur. — Direct  violence.  jVi((«rr  of  thr  di*- 
/Jai-rTOfi)(.^The  upper  fragment  is  not  displaced,  being  held  in 
position  by  its  hinge-shaped  artioulatioa  with  the  humerus.  Tho 
lower  fragment  is  drawn  towards  the  radtua  by  the  pmnotor 
quadratus.  iSi'i/n*.— It  is  readily  detected  by  running  the  fingvr 
uloiig  the  prominoDt  posterior  border  of  the  bone,  when  a  gap  or 
irregularity  is  felt,  and  by  crepitus  on  movement.  Traitmtul. — 
Himilur  to  that  of  fracture  of  the  radius. 

TttK  CAitPira,  KKTACARPpa  *nd  phalabqbs.— Fractures  of  thoae 
hones  require  no  npecial  mention.  They  may  be  diagnosed  by  Um 
dfitunnity  and  crepitus.  Sent  for  a  few  weeks  on  a  splint,  followed 
by  passive  movements  to  prevent  stifiness,  is  all  that  is  genendly 
necMsury. 


8  OF  THE  LOWEB  BXTBEMITV. 

Bhciseb  or  coNTcsiosa.  bitbmb,  scauir,  and  FBosT-BrrBS  of 
the  lower  extremity  call  for  no  special  mention  beyond  thiU  bruises 
about  the  hip  and  anklo  may  be  mistaken  for  fracture,  and  that  ft 
cunlusion  of  the  limb  may  bo  so  severe  at  times  as  to  t<.Tniinate  in 
gangreno. 

Sl-UAIKB  of  the  ankle  and  knee  are  verj-  common.  Pain,  inahility 
to  bear  any  weight  on  the  limb,  effusion  into  the  joiutor  theshefttha 
of  the  sumiuiiding  tendons,  and  later,  eci-hyniods  nf  tho  skin,  ue 
the  usual  signK,  A  sprain  of  the  anklo,  when  there  is  much  swelling, 
is  oft/in  diJHcult,  and  sometimes  iiiipiissilile.  to  diagnose  tioia.  « 
friiftui".  and  should  ihi-n  l>o  troatiil  as  such.  For  an  nrdinorjr 
spmin  nWiluU'  n-st  Hhuuld  Ih<  enjoined,  and  cold  or  cvapomtinB 
lulioun  or  a  wet  UmiUge  should  lie  applied.  When  tho  swelling 
has  siiliwdod,  the  part  may  bti  put  in  a  plaster-of- Paris  bandage  w 
in  n  piiropUstic  splint  tor  eomii  wevks,  and  then  shampooing  and 
(Miwive  movements  cjuployoil  if  any  stiffness  be  left.  Some  aiir- 
goonn  odviw  muuuge  frum  tile  tltst. 

BL-i-TtmK  OF  ursoi.Es  aku  tkxdoks,  either  as  the  rosult  of 
oxtoraal  viotoncy)  or  of  suddi-n  and  spasmodic  oontraction  ol  th« 
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muscle,  is  not  infroquont  in  the  lower  limbs.  Here,  only  rupture 
of  the  plantaris  or  Achilles  tendon  requires  special  notice.  It 
usually  happens  in  men  beyond  the  middle  period  of  life  without 
any  evident  cause.  It  is  attended  with  a  distinct  snap,  and  a 
feeling  as  if  the  part  had  been  struck,  followed  by  pain,  and  some- 
times by  ecchymosis,  and  by  inability  to  raise  the  heel.  Treatment, 
— ^A  plastor-of- Paris  banda^  should  be  applied^with  the  foot  in  the 
extended  position  to  approximate  the  ends  of  the  ruptured  tendon. 
If  a  heel  is  made  to  the  plaster  case,  the  patient  need  not  lay  up. 
The  plaster  case  should  be  worn  for  two  or  three  weeks. 

Dishtcatians  of  the  Lower  Extremity, 

Dislocation  of  the  hip. — This  injury  is  much  less  common 
than  dislocation  of  the  shoulder,  a  fact  readily  explained  by  the 
strength  of  the  capsular  ligament,  the  depth  of  the  acetabulum, 
and  the  powerful  muscles  by  which  the  joint  is  surrounded.  It 
occurs,  however,  more  frequently  than  might  be  expected,  owing 
to  the  powerful  leverage  which,  from  the  great  strength  of  the 
femur  and  length  of  the  leg,  is  brought  to  bear  upon  the  joint  in 
falls  upon  the  knee  and  foot  with  the  limb  extended  and  abducted. 
Dislocation,  therefore,  as  might  be  inferred,  is  more  common  in 
the  young  and  strong ;  fracture  of  the  neck  of  the  femur  in  the 
old  and  feeble.  Cause, — Dislocation  of  the  hip,  whatever  form  it 
may  take,  generally  occurs  when  the  limb  is  abducted.  In  this 
position  the  head  of  the  bone  presses  upon  the  inner  and  lower  part 
of  the  capsule,  its  weakest  part,  and  if  any  sudden  or  great  force  is 
now  applied  to  the  other  end  of  the  lever,  the  head  of  the  bone  may 
be  forced  through  the  capsule  at  this  spot  into  the  obturatoi 
foramen.  Here  it  may  remain,  or  if  at  the  time  of  the  accident 
the  limb  is  flexed  and  rotated  inwards  as  well  as  abducted,  it  may 
be  carried  round  the  outer  margin  of  the  acetabulum  on  to  the 
dorsum  ilii ;  or,  if  the  limb  is  extended  and  rotated  outwards  as 
well  as  alxlucted,  round  the  inner  margin  on  to  the  pubes.  In 
rare  instances,  it  would  appear  to  occur  during  forced  adduction  of 
the  limb,  the  head  of  the  l)one  being  then  driven  directly  backwards 
on  to  the  dorsiun  ilii.  In  such  a  case,  however,  the  rim  of  the 
acetabulum  is  generally,  though  not  always,  splintered  off  at  the 
same  time. 

The  Y,  (/r  ilio-femoral  ligament  plays  so  important  a  part  in 
dislocation  of  the  hip  that  its  attachments  should  be  briefly  con- 
sidered before  studying  the  varieties  of  this  dislocation.  It  consists 
of  a  thickening  of  the  front  of  the  capsular  ligament,  and  is  attached 
above  to  the  anterior  inferior  spine  of  the  ilium,  and  then  divides 
into  two  branches  like  the  letter  Y  inverted.  The  outer  branch 
is  inserted  into  the  upper  part  of  the  anterior  inter-trochanteric 
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ridge:  the  inner  branch  into  the  lower  part  of  that  ridge.  It  i« 
exonedioffly  stronjj;,  and  will  bear  a  bnmking  ntrain  of  from  290  to 
ISO  poundH.  Itoth  branches  limit  extension :  the  outvr  bmacfa 
rotation  outwards  aa  well.  The  whole  ligament  thereforo  ia  toiiM) 
(Itirlng  extension  and  outward  rotation  of  the  limb ;  relaxed 
during  finxion  and  rotation  inwarde. 

Yabteties. — Dislocatinne  of  the  hip  are  divided  by  Bif^low  into 
the  regulnr.  in  which  one  or  both  brauehes  of  tho  Y  ligament  U« 
intact,  and  the  irregular,  in  which  both  branches  are  ruptured. 
In  the  funner  the  signs  ore  constant,  as  the  imtorn  branch  of  tlto 
V  ligament  compels  the  bone  to  take  a  certain  definite  position. 
In  the  irregular  the  signs  Tory,  as  both  branches  of  the  V  being 
niptnred,  the  control  which  it  exercises  over  the  position  of  thu 
bone  is  lost.  Our  attention  hero  will  only  be  directed  to  thn 
regular  dislocatione.  Of  these  Bigelow  describes  seven,  the  first 
four  of  which  are  commonly  known  a»  the  d<utiral  dittuaitiun*  of 
Hir  Aitlri/  ('oirjier. 


Cod  per' a  Ci^ssifica' 


BioELOw'fl  Ci-AasrFiCATioil. 

A.  Itegiilor.      Onn   or    h 
branthrt  ofY  hiHk. 


THslocution  into  the  Buatic  i  ^  S,  Dorsal   below   the 

notch  .       I  tondon  I 

Dislomtiim   into  the  ob- )  =  3.  Thyroid  anddown- 


turntor  foramen 
Dislocation     on     b 
puba* 


the  i  =  4.  Pubic    and    eub- 
(  spinous 

5.  Anterior  oblique 

6.  Supraspinous 

7.  F.TertiHi  dorsal 


Both 

branchM 

of  Y 


niptuT«d. 


B.  Irregular.     Snth  branthtt 
,■/ y  rai'liirnl. 

1 .  />i'<i/oniti'»n  OB  to  the  itoritim  iiii  {the  iI'TmI  vf  fi.j/f /»«■).— This 
ia  thi  moot  nummon  form  of  dislocntion  of  the  hip.  Tlin  bead  of 
the  bone  is  thrown  upwards  and  linckwnnls  on  to  the  dursuin  of 
the  ilium,  the  utieuUr  nurture  of  the  hoail  I'Hiking  backwards,  Mtd 
thn  giT'ot  trochantor  forwanls.  Thr  oapKiilor  ligunipnt  is  gnnoTRllr 
ruptured  at  it«  lower  and  inner  port.  8omntimea  piMteriurly,  and 
the  Tounil  ligament  is  usually  t<ini.     The  Y  ligament  is  uninjnred. 
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the  external  branch  preventing  evereion.  The  glutei  muedes  are 
raised  from  the  ilium  by  tho  head  of  the  bone,  which  ia  always 
dtuatod  above  the  tondun  of  the  obturator  intomua.  The  other 
external  rotatora  have  been  found  vorioualy  lacerated  or  torn  from 
their  attachmonta.  Sigu$  (Fig.  181*).— The  limb  is  slightly  flexed, 
adducted,  rotated  inwards,  and  ahortenod,  so  that  the  lower  end  of 
the  femur  crosses  the  lower  third  of  tho  opposite  thigh,  and  the 


(CooJicr'B  DialuCHtii 


groat  toe  rests  on  the  instep  of  tho  opposite  foot.  Tho  head  of  the 
bone,  at  leatit  in  thin  subjects,  can  be  felt  in  its  abnormal  situation 
on  rotating  the  limb.  The  great  trochanter  is  above  a  line  diawn 
from  tho  antorior  superior  ibac  spine  to  the  most  prominent  part  of 
the  tuberosity  of  tho  ischium  {Ifelittmi'a  line)  (Fig.  191);  and  the 
dititance  from  the  top  of  the  great  trochanter  to  a  line  drawn  hori- 
zontally round  tho  pelvis  on  a  level  with  the  anterior  superior  iliao 
spines  {Bryant'i  lint)  is  less  on  the  injured  than  on  the  sound  side. 


nrjURlBS  OP  REOIOITS. 


2.  Diilocatitm  into  tlu  sciatic  nofcA  {tht  dorsal  bflow  the  tendon  of 
CijfJou').— The  hoad  of  tie  bone  escapes  below  tli«  tendon  of  ths 


obtunitor  ttibTniiH,  and  thun  asccnda  bctuud  it  on  to  the  surface  of 

thii  iliinii  just  in  front  of  the  sciatic  notch,  or  on  the  pyritonniB 
as  it  ciiii.'rt;i'ti  from  the    notch.      The  head  looks  backwards  and 


the  pifiit  tnidmntor  finwiinlri,  overiiidTi  being  prcventwl  by  the 
outer  hninch  of  the  Y  ligament.  Tlio  tendon  of  the  obtiuxtor 
intomus  viiidii  over  the  neck  of  the  femur,  and  is  therefore  tlte 
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great  obstacle  t«  reduction.  Tho  capsule  is  generally  tors  below, 
the  round  ligament  ruptured,  the  gtut«ua  muumuB  raised  by  the 
head  of  tho  bone,  and  one  or  more  of  the  external  rotators  are 
usually  torn.  The  Signs  (Fig,  190)  are  very  similar  to  those  of  the 
former  variety;  but  tho  flexion,  adduction,  and  rotation  inwards 
are  less  pronounced.     The  lower  end  of  the  femur  croesea  the 


Li^ 


Pio.  lP3.-Di»locntion 


nto  Via.   1S4.— DiHlDcationoi 

lie  pnbn. 
(Coojier'E  DislocAtionB. ) 


opposite  knee,  and  tho  great  toe  rests  on  that  of  the  opposite  foot. 
Shortening  with  tho  limb  extended  is  much  less  than  in  the  former 
variety ;  but  with  the  timb  flexed  it  is  much  greater.  This  is 
shown  in  the  accompanying  diagram  (Fig.  19^],  and  depends  upon 
tho  fact  that  in  the  dixlocation  on  to  the  dorBum  ilii  the  head  of  the 
bone  in  extension  lies  above  tho  acetabulum,  and  when  flexed  at 
a  right  angle  to  tho  body  on  the  same  level  as  tho  acetabulum ; 
whereas  in  the  sciatio  dislocation  the  head  of  the  bone  in  extension 
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is  almost  on  the  eftnie  level  as  the  acetabulum,  but  when  fluxed  ttt 
&  right  aDgl<>  to  the  body  lies  oousideTahly  behind  the  Etcetabulum. 
3.  Ditloratioii  into  Ihf  obturtdvT  JhnimtH  {the  thyroiil  uiiii  ifotm- 
wnriU  of  Bigfloic). — The  head  is  dieplucod  dowuwards  on  to  thn 
obtuTHitor  eztemuB,  where  its  lies  Buspended  by  the  Y  lif^meot,  &ud 
may  riimain  either  just  beUiV  tho  ocotabulum,  or  be  carried  slightlj* 
iiiwiirds  towBrde  the  iierinouin  or  outwurds  towards  the  tuberosity 
ot  thi)  isohiuni.  The  Load  uf  the  bone  generally  looks  eli(;htty 
inwardB,  and  the  trocbuntur  uutwanle.  'Fhe  ca)iHul(i  and  ruund 
ligament  are  ruptured,  tho  former  at  its  luwer  aod  inner  part. 
The  glutei,  pyrifoniiis.  psoas  and  ilia^jus,  obturator  oxt«niu)i,  peo- 
tineuB.  aud  Uie  adductor  brerie  are  stretehed  or  eometdmee  torn. 
■S'tViu  [Fig.  I!t3],— In  the  mure  common  form,  viz.,  that  in  which 
the  head  is  displaced  downwards  and  a  little  invrarde,  the  limb  is 
apparently  IrngthrHnl,  due  to  the  lowering  of  tho  pelvis  on  that 
side,  but  is  really  shortened  about  half  an  inch  or  so.  It  is  iJeo 
abducted  and  slightly  fleixed,  whilst  the  body  is  bent  forwanls  to 
relax  the  ptnnu*  aud  iliacus.  and  as  there  is  usually  scuno  extfnul 
rotation,  Uie  toes  point  slightly  outwards.  Tho  rnvirvr  the  head  of 
the  bone  approauhes  tho  perineum  tho  more  plainly  can  it  be  telt, 
and  the  more  overalon  and  abduction  will  there  be ;  uonvoTBely,  the  . 
nearer  it  approaches  the  tuberosity  of  the  ischium  tho  greater  its  J 
inversion  and  adduction  :  whilst  when  it  is  displucvd  directly  down-  I 
wards  there  will  be  neither  oversiun  nor  iuvcrvion,  adduction  nor  I 
abduction,  but  marked  ttexion.  I 

I  4.  DMoctUion  mt  Ui  thr  ptiirt  {the  pubk  anil  tubipiiiOHt  of  Bigt'  ' 

roil').— Tho  head  of  tho  bone  is  thrown  forwards  and  rorta  belov 

I  Poupart's  ligament,  oither  upon  the  rtunua  of  the  pubee  (pubit)  or 

uiKin  the  pectineal  ouunence  jiutt  in  front  of  the  anterior  inferior 
spino  (mfwpiBoiH),  Tho  lioad  louks  forwards  and  the  troohuiilor 
Imcliwanls.  The  rapftide  is  gtmerally  torn  bolow,  and  tho  round 
ligninnnt  rujiturod.  The  Y  liguniuiit  i«  entire  and  pruduces  tho 
evvniion  of  the  limb  chartulerixtic  of  this  variety.  The  psoas  and 
iliuctiH,  with  the  ontiiri'ir  cninl  nrrvi<  Iwtweun  them,  are  gonerftUy 
stretched  tightly  over  tlie  hettd  of  tlie  bone.  The  feio'irnl  veMoLi 
arc  disphiord  to  its  inner  side.  Sisiu  (Fig.  1U4).— Tho  limb  is 
slightly  shortened,  dcted,  ul<dnct«l.  and  rotatod  outwanln;  and 
th«  hiutd  of  the  tinne  mn  bn  plainly  felt  in  its  now  situation.  Thora 
is  flattening  over  the  bip-jtiint 

Thn  niitm'nr  oUiqut,  iajirti»pinv»*,  and  mtrtnl  ilortnl,  the  thrM 
remaining  rvgular  disloonticina  of  ttigvlow,  an-  tm  mro  lu  ba 
diwcribnd  ht-ro.  They  can  readily  be  product^,  however,  on  Um 
dead  body.  Thus  thn  ordinary  domal  diaWution  mn  Ini  t»n*orted 
into  the  niitrriifr  ohlitiue  by  ratrrying  the  leg  acruw  the  vymphjrns, 
fnrcilily  nvorting  the  tliigh,  and  bringing  it  down  acrom  tha  Inwtr 

b  third  of  tha  oppoaito  thigh,  in  which  position  it  booomM  fimlj         i 
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locked.  If  now  tihe  thigh  is  forced  into  the  perpendicular  position, 
the  outer  branch  of  the  Y  ligament  will  be  ruptured  and  the  supra- 
spinous  variety  produced.  This  variety  in  its  turn  can  be  converted 
into  the  everted  dorsal  by  circumducting  the  extended  limb  inwards 
and  then  everting  it. 

Treatment. — Eeduction  may  be  effected  by:  1,  manipulation; 
2,  traction  with  the  limb  in  the  flexetl  position ;  3,  traction  with 
the  limb  in  the  extended  position.  Of  these  methods  the  first  and 
the  second  are  by  far  the  most  scientific,  and  when  thei;*  principles 
are  thoroughly  imderstood  and  thoy  are  rightly  applied,  they  are  the 
most  successful.  Becent  dislocations  should  always  be  reduced  by  the 
first  or  second  method,  aided  if  need  be  by  an  anaesthetic ;  and  these 
methods  will  also  often  succeed  in  reducing  cases  of  long  standing  after 
traction  in  the  extended  position,  even  with  the  pulleys,  has  failed. 
In  long-standing  cases,  should  the  above-mentioned  methods  fail, 
reduction  may  under  some  circumstances  bo  attempted  by  4,  open 
incision. 

1.  Reduction  by  manipulation  consists  in  relaxing  the  Y  ligament, 
the  chief  obstacle  to  reduction,  and  then  by  means  of  various  move- 
ments of  rotation,  circumduction  and  extension  applicable  to  each 
particular  variety  of  dislocation,  in  making  the  head  of  the  bone 
retrace  its  steps  round  the  margin  of  the  acetabulum,  and 
finally  re-enter  the  acetabulum  through  the  hole  in  the  capsule 
by  which  it  escaped.  To  do  this  it  is  necessary  to  know  in  what 
direction  the  head  of  the  bone  looks  in  any  particular  position 
of  the  limb — a  point  easily  determined  by  remembering  that  the 
articular  sui-face  of  the  head  looks  very  nearly  in  the  same 
direction  as  the  internal  condyle.  It  must  be  further  remem- 
bered that  by  rotation  is  meant  the  rolling  of  the  femur  on  its 
own  axis;  that  in  outward  rotation  the  anterior  surface  of  the 
patella  is  rolled  outwards,  and  in  inward  rotation  inwards ;  that  by 
circumduction  is  meant  the  revolving  of  the  femur  round  the  axis 
of  its  head,  and  that  in  this  movement  the  anteiior  surface  of  the 
patella  always  looks  to  the  front.  During  the  manipulation  the 
patient  should  be  placed  upon  his  back  on  the  floor,  while  the  sur- 
geon with  one  hand  should  grasp  the  ankle,  and  with  the  other  the 
thigh  or  leg,  and  put  the  limb  through  the  several  movements 
required  for  the  kind  of  dislocation.  An  assistant,  if  necessary, 
should  fix  the  pelvis.  For  the  dislocation  on  the  dorsum  ilii 
and  into  the  sciatic  m^tch  the  movements  are  practically  the  same 
(Fig.  19o).  The  limb  should  be  flexed  and  slightly  adducted  to 
disengage  the  head  from  behind  the  acetabulum  and  then  abducted, 
rotated  outwai*ds  and  brought  down  parallel  to  the  sound  limb. 
These  movements  are  tersely  described  by  Bigelow  in  the  words 
*  lift  up,*  *  bond  out,'  *roll  out,'  i.e.,  lift  up  or  flex — bend  out  or 
abduct— roll  out  or  rotate  outwards.     The  head  is  thus  compelled 
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to  rcvolvo  round  a  centre  formed  by  the  great  trochiuiler,  whidi  m 
held  in  posititin  by  the  outer  branch  of  the  Y  ligament.  In  the 
tlii/roid  (Fig.  IflO)  the  thigh  should  be  flexed  and  wlightly  iibdiiL-t*d, 
then  rotat^  forcibly  inwunis  and  nddutted,  and  brought  down 
pomllel  to  the  aound  thigh.  The  headitithusmaile  to  retract'  its  steps 
towurds,  and  re-enter  Uie  acetabulum,  the  Y  ligament  being  voimd 
up,  lu  it  wore,  and  so  put  on  tho  stretch.  In  thepubiV  the  reduction 
IB  aocamplisbed  in  a  manner  similar  to  that  employed  tor  tho  thyroid. 
2.  Beiiiutiun  by  tnxtiim  with  the  litnb  in  the  fleeted  jiotition. — Ho 
flexion  at  the  limb  has  for  its  aim  tlie  relaxing  of  the  Y  ligatnont 
and  other  ligaments  and  tendone  that  impede  reduction,  and  then 


Pin.  ISS.—Motho'I  of  reduriiig 
Um  duntU  atiil  fdalic  ilisluca' 
tioni  of  tli«  hl|i  bf  maniiitila- 


l^U.—Metliod  of  ledaising 
tbo  iiul'iu  uiil  Uijinid  diiloca- 
lioDi  gf  the  hip  by  maai^tila- 


(Afbsr  Bigelow. ) 

drawing  the  hnail  of  the  l)one  dircrtly  into  ito  socket.  In  Um  iliirmil 
rUnlotatiou  the  thigh  should  be  flexnl  ut  a  right  angle  bo  the  body, 
and  tnu-tioo  then  mudo  in  on  upward  direction,  slightly  ndducting 
luid  ruluting  iiiwnirlM  tn  di8etigiig(<  the  hoad  from  behind  tho 
aeetnhulum.  ri>unteri«T"»«"*«  may  bo  luado,  if  nooosniiry,  by  the 
tmrgMin  pkciiig  hin  unliuotMl  foot  on  the  anterior  ilinc  Hpinu  whilst 
drawing  or  jerking  Ihi-  linjb  upwanlw.  If  on  flexion  it  i«  found 
that  thi'  liinli  ninnot  be  ididuct"d  bnviind  tbi'  )K'r]H>nili<'ular  with  tit* 
hoily.  the  hole  in  the  m|i«uii>  in  pnilmblr  tnonnall  to  allow  «f  the  hM4 
Iwing  rriJa't'd.  It  tnuy  readily  be  enhirged  by  cin'umducting  the 
flexnl  tliigh  uutwatdH  bctom  the  alidiinicn.  The  piiUeyo  may  bo 
UMil  if  nion-  force  is  rn|iiir«il,  llie  |iatient  thi-n  bning  laid  on  luB 
fotiad  sid«  and  cuuntnr-Mttonsion  n{iplied  to  the  polvis  by  a  tewtiivr 


DIBLOOATIOne  OP  THE  HIF.  443 

bond  secured  to  the  wall ;  or  tho  patient  may  be  placed  on  his  back, 
the  pelvia  tiecurcd  to  the  floor,  and  the  pulleys  attached  to  a  staple 
in  tho  ceilin);.  In  the  teiatir  tho  same  method  should  be  adopted, 
as  the  flexion  frees  the  head  of  the  bone  from  the  tendon  of  the 
obturator  intemue  which  winds  round  ite  neck,  and  together  with 


tho  Y  lipiinoiit,  which  is  aluo  relaxed  by  flexion,  is  tho  chief 
obstadc  to  redm-tinn.  In  the  Ihyruid  tho  limb  should  be  flexed  and 
abdnctcd,  and  the  head  of  the  bono  drawn  towunhi  tlie  socket, 
counter-pressure  Iwing  niuile.  if  retiiiircd.  by  the  unbootod  foot  on 
the  pelvis.     The  pulleys  may  also  l)e  eiiipluyed  in  this  position  if 


more  force  is  rMjuimd.  In  tho  puhh  the  limb  should  be  flexed  on 
the  pelviK,  whilst  tho  head  is  drawn  down  towanls  tlii'  acetabulum 
by  a  jack-tiiwi'l  paiiHed  round  the  upper  third  of  the  thigh.  At  the 
same  time  the  limb  should  Imi  nitiitcd  itli);htly  inwaiils. 

3.  IMiii-ti"!!  by  tnitiiini  ii-t'th  ihr  limh  hi  the  Fj'Irniiil  jHititwn  is  tho 
method  reconuuended  by  Vai  Astloy  Cooper,  but  is  ono  which  is 
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now  wlilom  UBcd  CTccept  in  long-fltanding  caaee.  It  haa  for  ita 
object  thn  ilniwiiig  of  the  head  of  the  femur  directly  into  the 
ttcetuliuliim  by  luaiii  toreo,  rupturing  any  ligaments,  muscles,  or 
tendons  that  offer  inipodiment.  The  extending  force  is  niado  in  the 
line  of  thi!  diHlucated  teinuT,  generally  by  meauH  of  the  pulleys, 
which  tirci  iitiiiiilly  eccured  to  the  lower  third  of  the  thigh  by  a 
puddcd  It'iithiT  luind,  onuntor-extenBion  being  made  i<imultaneoQaly, 
and  ill  the  isiuiie  Btraight  line  as  the  exteniuun,  by  fixing  the  pelvis 
by  means  of  a  perineal  band, 
secured  by  suitable  strapa  to  a 
stajile  in  the  wall  or  floor.  The 
patient  should  be  placed  on  a 
low  couch  or  on  a  matrass  on 
the  floor.    The  line  of  extenaion 


(Fig.  197),  extension  should  be 
made  across  the  lower  third  ot 
the  sound  thigh,  the  puUeya 
being  fixed  to  a  staple  in  ^e 
wall  a  few  feet  from  the  foot  of 
the  oouvh  above  the  level  of  the 
body,  ftiid  the  counter-extending 
band  to  a  staple  in  the  floor 
near  the  hoad  of  the  oouch. 
In  the  Kiaiie  (Fig.  198),  the 
oxteuttioD  is  made  in  a  nearly 
tdmilar  direction,  save  that  the 
thigh  should  bo  more  flexed. 
In  the  (Ayro/oT  (Fig.  199),  ex- 
tension is  made  in  an  upward 
and  outward  direction,  by 
means  of  a  i>erineal  bond  paased 
round  the  upper  jiart  of  the 
disloonleil  thigh  and  attached  to 
pidli-yH  fix<^l  til  a  staple  in  tho  wall  on  the  injured  tiido.  Uounter- 
cxtenidon  is  mnde  by  a  bund  passed  round  the  pelvis  and  socurod 
fa)  u  xtiiplo  in  thi'  lluur  on  the  sound  side.  The  ankle,  in  the  mean- 
tiim:.  ia  drawn  tiiwuiije  the  mesial  liao  of  the  body  by  the  surgeon'e 
hand  iNUuioiI  lichind  the  sound  limb.  The  lino  ot  extenaion  and 
CDunter-cxti-uttion  licri'  rune  obliquely  across  the  body.  In  the 
/iHhir  (I'^ig.  201>),  extviiaiou  ia  made  downwards  and  outwards  by 
pulli'yH  uttaulied  to  a  sta)>le  in  the  Hour,  munt«i'- ox  tendon  being 
made  by  thi'  jxrrincal  band,  which  is  carried  upwards  and  inwnrda 
acruss  the  ojiiKmite  shoulder,  and  attached  to  a  staple  in  the  walL 
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After  the  extension  has  been  applied  gome  time  the  heod  of  the 
bone  may  be  lifted  oyer  the  edge  of  the  acetabulum  by  a  jack-towel, 
the  thigh,  if  neucasary,  being  rotated  inwards  at  the  same  time. 

4,  Jtfliu^lion  In/  open  iiinnioii  hag  of  late  been  praotiaed  successfully 
in  cases  of  long  standing  whore  manipiJation  and  extension  have 
foiled.  The  h^kd  of  the  bone  having  been  exposed  it  is  freed  from 
fibrous  bands  and  adhesions,  the  acetabulum  is  cleared  of  any 
fibrous  tissue  that  may  be  found  filling  it,  and  the  head  of  the  bone 
replaced. 

The  patella  may  be  dislocated  outwards,  iuwards,  upwards, 
and  edgeways.  The  outward  dislocation  is  the  most  common ;  the 
upward  variety  can  only  occur  when  the  ligamentum  patella)  has 
been  ruptured  or  divided.  The  outward  and  inward  varieties  may 
bo  complete  or  incomplete.     In  the  dislocation  edgeways,  which  is 


very  rare,  the  patella  rests  vertically  on  one  edge  between  the  con- 
dyles, either  the  outer  or  the  inner  edge  looking  forwards,  but  most 
commonly  the  former,  Ci  imp. —Muscular  actii)n,  or  a  blow  on  the 
outer  or  inner  edge  of  the  bone.  Knock-knee  predisposes  to  the 
outward  ilislocation.  The  tiijut  are  obvious,  the  jKisitiou  of  the 
patella  indicating  the  nature  of  the  accident.  Trmtmeul.—'yiiVti 
the  patient  aniosthotized,  the  thigh  shuuld  bo  flexed  on  the 
abdomen,  to  relax,  tho  qnadriceps  extensor  muscle  ;  and  tho  leg,  for 
the  same  purpose,  extended  on  the  thigh.  In  the  outward  and 
inwanl  dislocation,  pressura  should  now  Imi  made  on  the  edge  of  tho 
patella  that  is  further  from  tho  centre  of  tho  joint  so  as  to  raise  the 
opposite  edge  and  tilt  it  over  the  condyle,  when  it  is  at  once  drawn 
into  place  by  tho  action  of  its  muscles.  In  tho  edgeways  variety, 
pressure  should  l>e  made  with  the  tbumbx  in  opposite  directions  on 
the  upper  and  lower  margin  of  the  dislocated  bone,  this  manipula- 
tion being  aided  by  suddenly  and  forcibly  flexing  the  knoo,  and 
then,  if  necessary,  by  extending  it.    Iteduction,  though  generally 
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c'iuiy,  is  snmotiiiU's  alti'UiloiI  with  great  di£Bculty,  and  liaa  occa- 
fiuiiiLlly  Ihth  foiiml  iiupoiHible,  even  after  sulKutaneous  division  of 
ligaincnbt  and  tendons.  Effueion  into  the  joint  generally  followB, 
and  should  he  treated  in  the  URual  way.  After  lednotion  the  joint 
Bhoulil  ho  placed  on  a  back  eplint  or  in  plaater-of-Pana,  uid  a  knee- 
cap sulMcquontly  worn  to  prevent  a  recurrenoe  of  the  dislocation. 

i'artial  ilialomfiun  0/  the  patella,  the  result  of  an  elongated  patella 
ligament,  somctiuiea  occurs.  The  elongation  of  the  ligainfint  allows 
the  patella  te  Ih)  placed  on  the  femur  when  the  knee  ia  flbxed  ao 
thflt  ito  anterior  Hurfaoo  looks  directly  upwBids.  As  a  consequence 
of  the  elongation  of  tho  ligam.eut,  the  patella  from  time  to  time  is 
apt  to  slip  swlilenly  over  one  or  other  condyle,  causing  the  patient 


to  fall.  In  thi'oo  pasos  I  hiivc  succooded  in  curing  the  condition  by 
truiiHpluntinK  tho  tul>crclo  of  tho  tibia  lover  down  the  shaft  6t 
tho  bono,  thus  Hhorti-ning  tho  ligament  half  an  inch  to  an  inch 
according  t^i  tli<r  iiinoiint  of  elongiition.  The  meUkod  of  transplanting 
the  tul>crclo  will  1>c  understood  by  referring  to  Fig.  201.  Hw 
tubercle   was  fixed  in   its   new   situation   by  an   ivory  peg. 

TlIK  KXGE. — 1  >isl<iciiti<)n  of  the  knee  is  exceedingly  rare.  It 
Uiay  occur  in  a  forwurd,  backward,  inward,  and  outward  diimition, 
and  in  any  laiso  mny  lie  mniiplnte  or  incomplete,  f'liiur. — TJsnaUy 
groat  viiili'nci',  us  a  Bovtiro  wrench  or  twist  of  tho  joint.  8ign». — 
In  tho  liitt'Tiil  ili!<l<i('iitiiiiiM,  which  are  generally  incomplete,  apro- 
jectiiiTi  cauwd  by  thi!  cimdyU-s  of  the  femur  on  the  one  aide,  -with  a 
deprcMsiun  below,  and  a  projection  of  the  tibia,  ur  of  the  fibula,  as 
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the  case  may  be,  on  the  opposite  aide,  with  a  depregaion  above,  at 
once  show  tho  nature  of  the  injury.  In  the  antcro-po8t«rior 
varietiea,  which  are  generally  complete,  there  is  great  shortening 
and  deformity  of  the  limb ;  the  head  of  the  tibia  in  the  forward  dis- 
location projectd  anteriorly ;  whilst  in  tho  backward  it  can  bo  felt 
in  the  ham.  In  tho  former  there  ie  generally  considerable  swelling 
and  congestion,  and  often  pain  in  tho  limb  below  the  knoe,  from 
pressure  of  tho  condyles  of  the  femur  on 
the  popliteal  vessels  and  nerves.  Trait- 
meiit. — Eeduction,  as  a  rule,  is  easily 
accompliiihed  by  extension,  combined 
with  manipulation  and  pressure  in  tho 
direction  indicated  by  the  variety  of  tho 
dislocation.  The  limb  should  then  bo 
placed  on  a  back-Bpliut,  and  an  ice-hag 
applied  ta  the  knee,  passive  movemente 
being  begun  at  the  end  of  two  or  thi^e 
weeks,  and  a  knee-cap  subsequently 
worn  for  twelve  months  at  tho  least. 
Compound  dislocations  usually,  though 
not  invariably,  call  for  amputation. 

HiiliioitiiiH  ••/  <i>ie  of  the  »rmiliinar 
airtihiijti  of  the  l-iier,  usually  the  infernal, 
may  occur  from  a  sudilon  twist  or  wrench 
of  the  joint  during  semi-flexion  Tho 
accident  is  attended  with  sudden  and 
eeveie  pain,  a  '  locking '  of  the  joint 
usually  in  a  bent  position,  and  tho 
presence  uf  a  hollow,  sometimes  of  a 
projection  over  the  site  of  tho  semilunar 
cartilage.  There  ie  at  firsb  commonly 
Bome  etf^utiiin  into  the  joint  In  (.lirouic 
cases  the  patient  may  be  able  ti^  displace 
and  replace  tho  curtilage  at  will  b} 
twisting  his  kneu.  Tho  coudition  may 
closely  simulate  a,  loose  body  in  tho  prcrenteil 
joint  or  a  nipped  synovial   fnnge,  but 

the  above  signs  will  generallv  suiface  to  distinguish  it  Tht  diagnrisis 
is,  however,  sometimes  difficult  unless  the  patient  is  seen  at  the  time 
the  cartilage  is  displaced.  Treatment. — To  replace  tho  cartilage,  flex 
the  thigh  on  the  abdomen  and  the  leg  on  the  thigh,  and  rotate  the 
leg  outwards;  then  mauipulate  the  ourtilage  with  the  fingers  and 
suddenly  extend  the  log,  at  tho  same  time  rotating  it  outwards. 
To  prevent  a  recurrence  the  movements  of  tho  joint  should  be  limited 
bi  flexion  and  extension  by  meuiis  of  a  special  form  of  splint 
(Fig.  202)  which  should  be  worn  for  a  year  or  longer.    In  intractable 


Pia  202— Splint  for  r«- 
tainia^  id  ploca  a  dis 
localeil  semilunar  cartilage 
The  mechaDism  IttuilB  the 
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cnsos  in  which,  notwithstanding  the  uso  of  tho  above  instrament, 
tho  cartilage  is  constantly  l)eing  dislocated,  the  joint  may  be  opened 
and  tho  caitilago  fixe<l  by  sutures  or  removed. 

TiiK  AXKLE.-  -The  ustmgalufl,  together  with  the  rest  of  the  bones 
of  the  f(K)t,  may  bo  dislocated  from  tho  socket  formed  for  it  by  the 
tibia  and  fibula,  in  an  outward,  inward,  backward,  forwanl,  or 
upward  direction.  All  five  varieties  are  generally  complicated  by 
fracture  of  the  fibula,  or  of  the  internal  malleolus.  The  outward 
and  inward  varieties  will  1)0  described  under  tho  head  of  Fracture  of 
tho  1^'ibula  (see  p.  402).  The  backunird  and  forward  varieties  are 
rare ;  tho  latter  especially  so.  In  the  former  (Fig.  203),  the  astra- 
galus is  cither  partially  or  completely  driven  backwards  from  its 


Pkj.  203. — DislocAtion  of  the  foot 
lia<:kw:irils.  (St.  Ikulholomew'a 
IIoKjiitiil  Mu.seuin.) 


Fio.  204.— Snbafltragaloid  dis- 
loL'ation.  (St.  Bartholomew'i 
Hospital  MuHcum.) 


sockj't,  canTiii^  with  it,  f)f  course,  the  other  l)onej9  of  the  foot ;  so 
tlint  the  foot  a]>p'ars  shortened,  the  heel  prominent,  and  the  tendo 
A  chillis  t4'Tis(».  In  the /orf/Y?rri  variety  the  astragalus  is  generally 
force<l  only  i»ai-tially  fn»m  between  the  malleoli,  and  the  foot 
a])]M'ars  lengtln-niMl,  the  heel  less  prominent  than  natural,  and  the 
trndo  Achillis  relaxe<l.  In  tho  upfcard  variety  the  tibia  and  fibula 
are  torn  asunder,  and  tho  astragalus  is  forced  upwanls  between 
them.  TIk*  ankle  appears  widene<l,  the  malleoli  are  almost  in  con- 
tact with  the  gi-ouTid,  and  all  moti<m  at  the  ankle-joint  is  lost. 
Treafmnit.  Th(»  leg  having  been  flexed  and  the  foot  extended  to 
relax  the  calf-muscles,  make  extension  on  the  foot  whilst  an 
assistant  hoMs  th(»  thigh,  and  then  manipulate*  tho  Ixmes  into 
positiim.  if  necessary,  give  an  anaesthetic,  and  cut  the  tendo 
Achillis.  Tlace  the  foot  and  leg  on  a  back-sjjlint,  or,  if  preferred, 
on  a  Cline's  or  Dupuj'tren's  splint. 
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Comjniiiiid  iliiluniiiDR  o/  tlir  (liiAVf.— In  young  ami  healthy  subjects 
an  attempt  »huuld  be  made  to  save  th€<  foot,  unlena  the  main  vessela 
ate  torn,  or  there  'ut  much  comminution  of  the  1:ionea,  or  extcntiive 
laceration  of  the  soft  parts,  when  amputation  is  the  safer  course. 
Boaection  of  the  bones,  however,  may,  in  some  instances,  be 
undertaken  vith  advantage,  but  each  case  must  be  judged  on 
its  merits,  and  the  indications  tor  resection  cannot  be  discussed 

Tbe  astkaoalus  may  be  dislocated  from  the  tibia  and  fibula 
abore  and  from  the  os  calcis  and  scaphoid  below  and  in  front,  in 
a  forward,  backward,  inward  or  outward  direction  ;  whilst  very 
rarely  it  may  be  rotated  on  its  own  axis  either  vertically  "r  hori- 
nontelly.  The  forward  dislocation,  which  is  generally  piwiuoed  by 
a  wrench  of  the  extended  font,  is  the  most  common,  the  bone  in 
this  variety  usually  inclining  either  a  little  outwards,  or  a  little 
inwards  at  the  same  time.  The  backward  dislocation  most  often 
occurs  from  a  wrench  when  the  foot  is  flexed.  The  lateral  disloca- 
tions when  complete  ore  always  compound,  and  nearly  always 
associated  with  fracture  of  the  malleoli.  Bigue. — The  astragalus  in 
the  fiirimrd  variety  can  be  felt  projecting  under,  and  often 
threatening  to  protrude  through  iho  skin  of  the  iustop ;  whilst  in 
the  hirkipitnl  form  it  gives  rise  to  a  prominence  beneath  the  tendo 
AchiJlis  which  it  causes  to  bulge  backwards,  to  shortening  of  the 
foot,  acd  to  a  ]irojectioii  et  the  tibia  in  front.  The  hilrral  varieties 
being  compound,  the  nature  of  the  injury  is  ob^■iou8.  Trentment. 
— In  the  simple  form  attempts  should  always  be  made  to  push  back 
the  displaced  bone  into  its  sm'ket  by  making  pressure  in  the  proper 
direction,  the  calf- muscles  being  rclaxcil  by  position,  the  foot 
extended,  and  the  tendo  Achillis.  or  any  other  tendon  or  ligament 
that  is  felt  tense,  divided  if  necessary.  .\ii  amcsthetic  is  generally 
required.  If  reduction  is  then  found  impossihle.  the  rule  is  to 
leave  the  displaced  bono  alunc,  and  only  to  exercise  it  if  sloughing 
threatens  or  has  actually  occiurcd.  Seeing,  however,  how  successful 
are  the  results  of  excision  of  the  astragalus  tor  intractable  cases  of 
club-foot,  I  should  myself,  if  I  failed  to  reduce  the  bone,  remove  it 
at  once.  In  a  compound  dislocation  the  bone  should,  as  a  rule,  be 
excised. 

Toe  sUBAbiitAOALOtti  DISLOCATION  is  one  in  which  the  bones 
of  the  foot  are  displaced  from  the  astragalus,  which  itself  retains 
its  natural  cininections  with  the  tibia  and  fibula.  The  foot  i(i 
generally  disphtced  either  backwards  and  inwards,  or  backwards 
and  outwaids;  more  raivly  in  the  opposite  directions.  In  the 
backward  and  inward  variety  (Fig.  204)  the  foot  is  inverted,  the 
sole  looks  inwards,  the  external  malleolus  is  prominent,  the 
internal  lualleoluH  is  buried  by  the  projection  of  the  os  calcis  beyond 
it,  and  the  head  of  the  astragalus  forme  a  distinct  prominence  on 
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ike  uiil«r  tiiilo  of  tbe  instep,  nver  which  ]>it<miocncc  the  skin  is 
tightly  strcU-b«l.  In  tho  bockwanl  und  cmtwurd  vuricty  the  fnot 
is  t-vi!rt«d  iniiteiwl  of  invortoil,  the  internal  malloolu^  is  jiroiiiiiiQiit, 
the  external  buried,  and  thi'  ustniguliia  projocte  im  tbi-  inner  «d« 
vt  th*-  inatop.  Thi)  forward  variiatieo  sav  too  nav  to  r«4|itin  4«- 
BcriiitioD.  The  Qm-nial  relations  of  tho  hoiid  of  tha  aatrogalnatothfl 
iiinlleoli.  together  with  tho  signs  ftbovt>  ipvon.  will  wire  to  di»- 
tingiuch  it  from  dinlocatiou  of  the  astmgaluK  iiJonr.  the  injury 
with  which  it  is  iniMt  liablo  to  In-  confounded.  Tmilinfnl, — In  ma 
hnokwunl  Torioties  tho  foot  should  be  drawn  forwordis.  whilst  tha 
leg  is  forced  backwards,  the  tvndo  Acliillia  and  the  tibiulia  aaticua 
und  posticus  being  dividc<l  if  nociwanr^'.  itad  tho  patient  put  undOT 
an  imivRthetic.  B«ductiuii  is  sunietimw  very  difficult  or  eren 
impooaible  in  cuiineqiicncc  of  tlic  tibiiil  tcndiins  hooking  round  tho 
head  of  the  AHtragaliis,  or  of  tho  mutual  interlocking  of  the  bunee. 
After  rvduction  tins  foot  shoiJd  ba  plaood  on  a  splint,  und  ftn  ice- 
buK  upplivtl.  If  alougliinf^  uocurs,  KrugufT'e  or  Symc's  opentiun 
iniiy  huvo  to  be  perfonned, 

iJisLOTATiox  or  TUB  hki-ahatb  uoxms  of  the  tarsus,  of  tbb 

UCrATABSAL  BOKE^.  ASV  QV  Tllli  PtULAKOES  OF  TIIE  TnK)  ua  toO 

rare  to  requii^  special  dtuwription. 


Fni--tvrr»  ../  tl,t  /.i.r.v-r  Ertrrmihj. 
Fmcn-KKS  ov  tiik  i-EMrit  may  I>e  divided  into  fracturee  of — 

I.  thr  «pjrr  r»d  ;  II.  th,  ,h<,/i  ;  ,ind  III.  (A'  Ivwrr  rnrf. 

I.  PkAcTi:«Es  or  riiK  rrpEit  n.vti  iif  the  f-EMrn  m»y  ba 
dJiiilod  into  1,  intmcupHnlDr  fmi-tore  of  tht-  neck;  3.  cxtnmp- 
Kiilor  tracturu  uf  tho  nn-k;  ,'l,  frutlure  of  the  groat  troclutnter;  a&d 
A,  Hopanitir>n  of  the  rpiphysi^  of  tho  head. 

1.  iNTUArAPurLAit  FKAiTi'itE  ocouM  uKwt  fre<|uontly  in  thenU, 
and  moni  conimnnly  in  women  than  in  mon.  tMittr.-  -The  ktmplij 
Mid  fatty  degviiuratioD  of  the  bone  und  thu  diniiniKlitd  obUqui^  ot 
tha  nock  which  in  sbuI  fnvjnnritly  though  not  invariably  to  utteod 
old  B^,  are  Uiu  clilef  jircdiipoxing  cnuwiB.  I'rufcswir  Uiunphry 
■naintninnl.  hnwcvr,  tliut  thore  in  nn  diminution  of  obliquity  U  ago 
advances.  Slight  tridiroclviolcuen,  such  as  slif>pingoS  thee 
catching  tho  torn  in  tho  carpet,   &c,,  is 


.%i((o/r/ir/Kirf<.— The  lineof  fncture  niny  be  situated  at  anjr 
|inrt  of  tito  neck  within  thi-  capsiiln,  and  may  Iw  tmnarcTMi  or 
obliqne ;  the  usual  situation,  however,  is  just  exU-miil  to  the  hfad, 
and  tliTi  dimctiun  Inuiavirtw^.  The  frngrnonts  may  U-  impoctrd  i« 
Bon-impiu-t4Hl,  but  ini]Mction  in  the  rso(<ptir>ii.  In  ihe  impaired 
Jvni  thv  lowi-r  fniginunt  is  rnwrly  always  driven  into  tho  upfiari 
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when,  however,  the  fragmouts  are  very  jagged,  mutual  interlocking 
may  occur.  The  periosteum  covering  the  neck — the  cervical  reflec- 
tion as  it  is  sometimes  called — may  be  partially  or  completely  torn, 
so  that  all  connection  between  the  head  and  the  rest  of  the  bone  is 
severed.  Upon  the  extent  of  its  rupture  will  in  part  depend  the 
amount  of  displacement  of  the  fragments,  and  the  kind  of  union 
that  will  occur.  In  the  non-impacted  form  the  lower  fragment 
with  the  rest  of  the  femur  is  drawn  slightly  upwards  by  the  muscles 
inserted  into  the  trochanters,  and  at  the  same  time  generally  rotated 
outwards.  The  outward  rotation  would  appear  to  depend  in  part 
on  the  direction  of  the  line  of  fracture,  and  in  part  on  the  weight 
of  the  limb,  which  has  a  natural  tendency  to  roll  outwards.  Method 
of  union, — In  consequence  partly  of  the  feeble  blood  supply  of  the 
up})er  fi*agment,  and  partly  of  the  fragments  not  being  in  apposition, 
bony  union  seldom  occurs,  the  parts  becoming  bound  together  by 
librous  tissue  or  remaining  im united.  In  the  latter  case  the  frag- 
ments become  rounded  off  and  polished,  forming  a  false  joint; 
whilst,  owing  to  the  absorption  of  the  lower  fragment,  great 
shortening  of  the  neck  usually  ensues. 

Si(/iis. — Slight  shortening  —  about  throe- quarters  of  an  inch, 
oversion,  inability  to  raise  the  limb  from  the  horizontal  position, 
api)roximation  of  the  great  trochanter  to  the  anteiior  superior 
spine  of  the  iliiun,  rotation  of  the  great  trochanter  through  a 
smaller  arc  than  on  the  opposite  side,  and  crepitus,  are  the  usual 
signs.  Occasicmally  there  may  be  no  shortening  at  fii*st,  and 
patients  have  been  known  to  walk  after  the  injurj'.  In  rare 
instances  there  has  been  inversion  instead  of  eversion,  a  fact  not 
easy  of  explanation.  In  the  impacted  form  there  is  no  crepitus, 
the  shoi*tening  is  less,  and  does  not  disappear  on  extension,  and  the 
patient  may  be  able  to  raise  the  limb  from  the  horizontal  position, 
and  perhaps  stand  or  walk  on  it.  Diagnosis, — The  ago  of  the 
patient,  the  very  slight  shortening,  the  absence  of  bruising  about 
the  trochanter,  the  slightness  of  the  violence  occasioning  it,  and 
the  eversion  of  the  limb,  are  the  chief  signs  which  point  to  intra- 
capsular fracture ;  but  it  may  have  to  be  diagnosed  from  the  extra- 
capsular form,  from  dislocation  of  the  hip,  from  dislocation  with 
fracture  of  the  acetabulum,  from  chronic  osteo-arthritis,  and  from 
mere  contusion  of  the  hip.  In  the  extracupsufar  form  the  shorten- 
ing is  greater,  the  patient  usually  younger,  the  occasioning  violence 
direct  and  more  severe,  and  there  is  often  bruising  and  ecchymosis 
of  the  skin  and  widening  of  the  trochanter.  In  dislocation  there  is 
loss  of  mobility  of  the  limb,  and  the  head  of  the  bone  can  be  felt 
in  the  abiiomial  i)osition.  The  only  common  dislocation  with 
which  the  onlinary  form  of  fracture  could  be  confounded  is  the 
pubic,  as  in  this  alone  is  there  any  eversion  ;  but  here  the  distinct 
prominence  formed  by  the  head  of  the  bone  on  the  pubes  at  onco 
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oe  ttistingiii.sho(l  from  intra('ai)Siilar  fij 
should  a  i)ationt  suffering  from  it  ha 
pain,   himcTiess,  and    stiffness   b«'fore  ' 
the  hip,  though  there  may  be  e version  ( 
the  trochanter  retains  its  normal  rolatit 
ing  or  crepitus.     It  should  be  remeni 
people  absorption  of  the  neck  of  the  b 
after  a  contusion,   and  of  this  the   ] 
as  otherwise  the    surgeon    may    be    . 
I  fracture. 

]  The  treatment  should  vary  according 

n '  the  patient.     Thus  in  the  old  and  feeble 

scarcely  be  expected,  and  in  whom,  mor 
the  back  is  liable  to  produce  bed-sores 
congestion  of  the  lungs,  the  limb  should 
between  sand-bags,  and  the  patient  only 
i  days.     He  should  then  be  allowed  to  g< 

the  parts  secured  in  some  form  of  stiff  ba 
case,  or  on  a  Thomas's  hip- joint  splint 
vigorous  patients  an  attempt  may  be  mi 
ei&er  by  means  of  extension  with  the  we 
long  splint.  Confiuement  to  bed  for  six 
necessary,  followed  for  another  two  or  th: 
some  form  of  stiff  apparatus. 

2.   EXTKA.CAP8ULAB  FRACTURES,  thoug 

than  in  the  young  are  not,  like  intracaj 
tially  an  injurj-  of  old  ago.  Thus,  they 
between  the  ages  of  forty  and  fiftv.  whoi^ 


;! 

;•  I 


%t 


FRACTTRES  OF  THE  NECK  OF  THE  FEMUR.  453 

consequence  of  the  neck  being  driven  in  still  further  wedge- wise 
between  them;  and  hence  that  non -impaction  only  occurs  as  a 
result  of  groat  violence.  The  line  of  fracture  through  the  tro- 
chanter commonly  extends  obliquely  downwards  and  backwards, 
and  tenninates  by  passing  through  the  trochanter  minor;  but  it 
may  take  vaiious  directions,  sometimes  splitting  the  trochanter 
into  several  pieces.  The  metlwd  of  union  is  generally  bony,  and 
as  the  blood  supply  is  veiy  good,  there  is  often  an  excessiye 
formation  of  callus.  In  rare  instances  no  union,  or  fibrous  union 
occurs. 

The  sitjns  are  similar  to  those  of  the  intracapsular  variety.  Thus, 
there  is  oversion  and  shortening  of  the  limb,  pain  on  movement, 
inability  as  a  rule  to  raise  the  limb  from  the  ground,  and  the  top 
of  the  trochanter  is  foimd  to  be  above  N^laton's  line  (Fig.  191),  and 
the  base  of  Biy ant's  triangle  to  bo  less  than  on  the  sound  side. 
But  the  shortening  is  greater  than  in  intracapsular  fracture ;  the 
patient  is  commonly  not  so  old ;  the  fracture  is  probably  produced 
by  direct  violence  ;  the  trochanter  feels  enlarged  and  thicker  than 
that  of  the  opjwsite  side,  from  Iwing  split  by  the  neck ;  there  is 
swelling  and  bruising  about  the  hip ;  and  often  much  subsequent 
ecchymosis,  since  the  blood  being  outside  the  capsule  readily  makes 
its  way  to  the  surface.  In  the  mm-imfHtcted  variety  where  there  is 
much  comminution  of  the  trochanter,  the  shortening  may  be  as 
much  as  two  or  throe  inches,  and  crepitus  will  be  well  marked.  In 
the  imjKidedy  the  shortening  is  much  less,  seldom  exceeding  an 
inch,  and  cre])itus  cannot  be  elicited,  unless  the  fragments  are 
loosely  wcKlged.  In  finri  impaction,  indeed,  the  patient  can  often 
raiHo  the  log,  or  even  walk. 

Treaimfnt, — In  tlie  non-impacted  variety,  extension  should  be 
applied  by  means  of  some  variety  of  liiston's  long  splint,  a  stiiTup, 
weight  and  pulley  being  substituted,  if  preferred,  for  the  })erin^ 
band.  Finn  osseous  union  will  genei"ally  be  obtained  in  a  month  to 
six  weeks.  In  the  iiiii)acted,  extension  had  better  not  be  made,  but 
the  limb  merely  kept  at  rest  by  the  long  splint  till  the  swelling  and 
pain  have  sul^sided,  and  the  patient  then  allowed  to  get  about 
on  crutches.  Finn  union  will  occur,  but  there  will  be  pennanent 
shortening,  and  probably  some  oversion  and  stiffness  of  the 
joint. 

3.    FuACTrUE  OF  THE  GREAT  TROCILVNTER ;    and  4,  SEPAHATIOX 

OF  THE  EPii'iiYSis  OF  THE  HEAD,  are  too  rare  to  call  for  descrip- 
tion hci'o. 

II.  Fr.vctt:res  of  the  shaft  of  the  femur  are  very  common 
in  children,  less  common  in  adults,  and  i-are  in  old  jwople,  in  whom 
intra-  and  exti*acai)8ular  fractures  more  readily  occur.  Cause, — 
Gent?rally  the  result  of  indirect  violence,  occasionally  of  direct,  and 
rarely  of  muscular  action.     State  of  the  parts, — ^Tho  line  of  fmcture 
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Sii/iii. — In  the  adult  the  ngns  aro  ueiially  very  obvious.  They 
consist  in  shortening,  crqiitUH,  evLiviuu  of  the  foot,  HweUing  from 
tho  B]iproxiination  of  the  attathmcnts  of  the  iuiuk-Iuk,  and  in  preter- 
natural mobility  and  low  of  power  in  the  liuik.  The  endii  of  the 
fragments,  moreover,  can  often  be  felt  on  manipulation.  In  j'oung 
children  the  diagnosis  is  not  always  so  easy,  especially  when  the 
fracture  is  incomplete ;  tho  bowinp  of  the  limb,  nhoriening,  senna- 
tion  of  yielding  or  creakinj*.  and  the  history  of  the  accident,  however, 
will  usually  prevent  a  mistake. 

Trealmriit. — The  methods  of  treating  fractures  of  the  shaft  of  the 
femur  aro  vcrj'  numemus ;  they  have  all  for  their  object  tho  exten- 
sion of  tho  limb.  Extension  ovorconies  the  fjiaMmudic  contraction 
of  the  hamstringH  and  adductors,  and  through  the  insertion  of  the 
quadriceps  into  tho  anterior  Hurfocc  of  tho  up\ier  fragment  draws 
the  lower  end  of  the  latter  backwards,  thus  comitorncting  the  pHons 
and  iliacus.     The  vniious  methods  may  be  briefly  considered  under 


Liakin'ii  long  splint.     (Heath's  Minor  fturijer;.) 


tho  following  heads : — 1 ,  the  long  sjilint ;  2,  the  weight  and  pulley ; 
3,  tho  doublc-inclineil  plane;  4,  the  plaster-of- Paris  or  starch 
bandage. 

1.  The  long  ii'/iiil  (Vig.  ^20^)  in  its  simplest  form  consists  of  a 
straight  lath  with  two  notches  at  its  lower,  und  two  holes  in  it« 
upper  end,  and  is  known  as  Tiistoii's.  It  should  roach  from  the 
axilla  to  six  inches  l>clow  tho  foot.  The  splint,  well  padded,  is  first 
bound  to  the  foot  and  leg  by  a  bandage  carried  through  the  notchen 
in  the  splint,  and  over  the  ankle  in  the  form  of  a  figure  of  8,  and 
tiien  up  tho  log.  and  bej'ond  tho  knee  to  prevent  relaxation  of  the 
ligamcnln  of  tho  joint  (Fig.  307).  A  perineal  band  having  been 
previously  adjusted,  and  its  ends  braiLght  out  through  the  holes  in 
the  t«p  of  the  splint,  is  now  tightened,  whilat  extension  is  made 
upon  the  foot.  The  ends  of  Qw  ])erineal  band,  us  soon  as  the 
fracture  in  reducwl,  are  securely  tied.  Tho  band  thus  ael«  aa  a 
counter-ext^^nding  force,  and  tho  lUsplapemont  is  prcvontod  from 
returning.  A  broad  bandage  is  finally  ^mssed  round  the  thorax  to 
confine  the  splint  to  the  side.  The  pei-iiuid  band  may  consist  of  any 
soft  matorial,  as  a  foldcl  silk  handkerchief,  or  "  jriecc  of  bandage 


^    .  J.......    tin-  r>UlTUl),    W('l«;ht  III 

of  extension,  raisin«;  the  Ix'd  at  tlie  foot  s 
Ixxlv  injiv  act  as  the  tMjunti'i-extendinir  for 
of  the  h)ii^  si)liiit  are  in  use;  anion«j;st  tl 
Boyer's,  Desuult's,  Bryant's,  and  Do  Mor 
(Fig.  208)  consists  of  two  long  Bjilints  uni 
iron  CT088-bar8  in  the  way  shown  in  tho  di 
opposite  the  trochanters  to  avoid  pi-essure 
use  both  limbs  are  kept  ])arallcl,  and  abduc 


Pia.  208.— Bryant's  splint. 

fractured  limb  is  prevented,  whilst  extensior 
of  the  elastic  apparatus  attached  to  tho  side  c 
nected  by  cords  and  pulleys  to  the  foot-piece 
down  in  a  slot.  If  the  foot  of  the  bed  is  rais 
required. 

2.  The  weight  and  pidley  is  frequently  U8< 
an  addition  to  the  long  Rplint.  A  long  piece  < 
on  each  side  of  the  leg  and  lower  third  of  tl 
and  a  bandage,  leaving  a  loop  about  eight  i 
sole.     In  the  loor»  flmo  i*^**  -,  />  ^ 
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three  months*  dressing  in  the  wards  than  by  any  verbal  description. 
In  children,  the  limb  or  better  both  limbs  may  be  suspended  by 
means  of  this  stimip  in  a  vertical  position  to  the  ceiling  (Fig.  209), 
the  weight  of  the  body  being  the  counter-extending  force. 

3.  The  douhle-incUned  plane  is  very  useful  in  the  treatment  of 
fractures  of  the  upper  third  of  the  femur,  in  which  the  upper  frag- 
ment is  tilted  upwards  by  the  psoas  and  iliacus,  and  cannot  be  kept 
in  apposition  with  the  lower.  By  means  of  the  double-inclined 
plane  the  lower  fragment  is  raised  and  brought  into  line  with  the 
upper,  extension  being  secured  by  the  leg  and  foot  hanging 
unsupported  down  the  further  side  of  the  plane, 
and  counter-extension  by  the  weight  of  the 
body.  The  plane  may  consist  of  an  ordinary 
Maclntyre's  splint  bent  to  the  proper  angle, 
or  of  a  wooden  frame  that  can  be  adjusted 
to  the  proper  height  at  the  apex  where  the 
planes  meet.  Dr.  Hodgen's  and  Dr.  Nathan 
Smith's  splints  are  double-inclined  planes 
slung  on  pulleys,  but  space  does  not  permit 
of  them  being  described  here. 

4.  JUaater'o/' Paris  and  starch  handaf/ea  are 
employed  at  some  hospitals  from  the  first, 
and  the  patient  allowed  to  got  about  on 
crutches. 

III.  Fractures  through  the  lower 
END  of  the  femur  very  frequently  extend 
either  transversely  or  obliquely  across  the 

shaft,  just  above  the  articiiar  surface,  and  p^^  209— Fracture  of 
vertically  or  obliquely  between  the  condyles  ^{^^  femur  treated 
into  the  knee-joint,  the  broken  end  of  the  by  vertical  extension, 
shaft  being  often  impacted  between  the  (Bryant's  Surgery.) 
partially-separated  condyles.  Sometimes  the 
line  of  fracture  may  be  entirely  supra-condyloid,  the  knee-joint 
then  escaping.  In  young  subjects  the  fracture  may  occur  in  the 
epiphysial  lino  with  or  without  splintering  of  the  condyles. 
Destructive  inflammation  of  the  knee-joint  is  liable  to  follow 
fractures  through  the  condyles,  but  is  certainly  far  from  common. 

The  signSy  when  the  fracture  is  supra^ctrndyhid^  are  similar  to 
those  of  fracture  of  the  lower  third  of  the  shaft.  In  the  T-shaped 
fracture  in  which  the  knee  is  involved,  there  is  usually  great  swelling 
of  the  joint  from  effusion  of  blood  and  serum ;  increased  width  of 
the  femur  if  the  condyles  are  separated  from  each  other;  shortening; 
inability  to  stand  on  or  use  the  limb ;  and  crepitus  on  manipulation, 
on  grasping  the  condyles,  and  often  on  moving  the  patella  laterally. 
In  fracture  through  the  epiphi/sisy  the  ago  of  the  patient,  and  the  soft 
crepitus  characteristic  of  epiphysial  fractures,  will  point  to  the 


i9iiiin:ll  tiltp<l  lMU-kw;.r<l-<  by  (lio  ■ra.-.liwnnn 
miiy  ho  ilividi'il,  or  tho  diniblo-inrHiifcl  pliitid 
ici'-ling  m-  ieiul  Ir>timi  flboiilrl  bo  apiiii".!  to  tl 
in  iibs(>rI)od.  PiiSHive  iNovemontH  nhoiild  b 
about  four  we«ks. 

The  fatella. — Fractures  of  the  potolla 
middle  life,  of  more  frequent  o 


< 


Fill).  '210  and  211. — TranBrem  and  vertical 


and  very  tare  in  childbood.  f'liKSf. — Thoj- 
sudden  and  violent  iLction  of  the  qiuLdricop 
as  ia  exerted  by  a  person  to  rcBain  the  u] 
feels  himseU  alippinf;  backwards,  the  knee 
and  tbe  pat^jlla  unsupported.  They  aix)  son 
violence,  as  a  blow  or  fall  upon  the  knee.  S 
due  to  muscular  action  the  line  of  the  frac 
210),  the  aponeurotic  covering  is  usually  U: 
ment  geo^ally  drawn  some  distance  from 
of  the  quadriceps  extensor.    When  duo  to  < 
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untom  aponeurosis,  union  is  usually  osseous.  SitjtiB. — At  first  a  gap 
between  the  fragments  can  be  seen  and  felt,  but  it  is  subsequently 
obscured  by  swelling  of  the  joint.  The  patient  cannot  stand,  or 
extend  the  knee.  Jxl  a  vertical  fracture  crepitus  can  usually  be 
detected,  and  the  fragments  are  not  separated. 

Treatment, — If  seen  before  effusion  has  occurred,  the  whole  limb 
from  the  ankle  to  the  hip  may  be  enclosed  in  a  Bavarian  plaster- 
of-Paris  splint,  and  the  patient  confined  to  bed  for  a  week,  and  then 
allowed  to  get  about  on  crutches. 
Even  when  effusion  has  set  in,  this 
plan   may  be  attended  with  good 
results.       Usually,    however,    the 
limb  is  placed  on  a  back-splint  with 
the  foot  raised  so  as  to  relax  the 
muscles  in  front  of  the  thigh,  ice  or 
cold  lotion  applied  till  the  swelling 
has  subsided,  and  then  an  endeavoiu* 
made  to  draw  down  the  upper  frag- 
ment   as    nearly  as  may  be  into 

contact  with  the  lower.  Various  forms  of  apparatus  are  employed 
for  this  purpose,  amongst  which  may  be  mentioned  Manning's, 
Hamilton's  and  Steavenson's  splints,  Malgaigne's  hooks  (Fig.  212), 
and  Mayo  Hobson's  pins  (Fig.  214).  But  plaster  of  Paris  applied 
in  the  way  above  described,  after  the  fragments  have  been  as  much 


Fio.    212. — Malgaigne's    hooks, 
with  key. 


Pig.  213. — Manning^s  patella  aplint.  The  leg  is  drawn  in  outline,  so  as  to 
show  beneath  it  tlie  webbing  band  passing  through  the  slit  in  the  splint. 
The  strips  of  strapping  should  reach  up  the  thigh  to  the  gluteal  fold. 


as  possible  approximated  by  strips  of  strapping,  is  one  of  the  best 
methods  short  of  wiring  that  can  be  adopted.  On  the  removal  of 
whatever  apparatus  is  used,  at  the  end  of  six  weeks  or  two  months  a 
leathern  knoe-cap,  to  prevent  flexion,  must  be  worn  from  throe 
to  six  months,  and  subsequently  an  apparatus  to  partially  limit 
flexion  for  two  or  throe  years,  as  otherwise  there  is  a  great  t<mdency 
for  the  fibrous  material  imiting  the  fragments  to  l)ecomo  stretched, 
and  the  frajijmonts  to  Ixicoiiie  widely  separated. 

Mannint/'s  sjjlint. — A  piece  of  webbing  is  taken  the  length  of  the 
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thn'utoning,   anil   indeed   ofton   lautiiiig,  [ler/urutiiiii   of   tip   i 
(fig.  2lfl). 

f'rariiirt  uf  the  lilna  alone  in  j^onuntlljr  mmrd  by  dirsct  vinlM 
OS  A  kick  or  a,  blow  on  the  sbia.  occodonully  by  iujirect  vicilmi 
aa  u  fall  on  the  foot,  Natiir*  <•/  the  tlitplacrment.—'Vh.e  fraotui«J| 
usually  BituBt«d  in  the  lower  third  of  tha  bone,  and  ia  gcoiarall] 
traiisverae,  and  attended  by  little  displacement,  the  fragiuutiU 
boiii);  held  in  potation  by  the  tihula,  which  playH  the  part  itf  ■ 
splijit,  Practurcs  ut  the  iipjier  and  luwer  ondH,  iuvolnii);  tlw 
knoe-  and  iLnklE> -joints  roHjiettively.  and  MjHiratiun  of  the  u 
and  lowOT  ejiiphyHii),  may  also  occur,  but  are  rare. 

Frarturr  o/thtjibula  alone  is  moro  L-ommou  than  fraeturs  o(  t__ 
tiliia  alone,  ('oiwf.— Though  sonietimee  produced  by  diretit  itl 
more  often  the  result  of  indirect  violonoe,  Buch  as  a  aevc 
or  twist  of  the  foot.  Thi-  fiacturo  is  then  grenerully  cdtiuitod  tnati 
two  to  tliree  inchec  from  the  external  mallooluH.  and  the  foot  ut 
at  the  same  time  very  commonly  dinlocnted  either  ontwards  nr 
inward*.  Bocording  to  the  direction  of  the  force.  .Vufurr  nf  t/ie 
•lieiJarrmcnt.^la  the  tructiu'e  with  outward  ilislooition  of  thu  foot 
[/'vtl't  /rarture,  as  it  is  KCiierally  collod).  the  upper  end  of  thu 
lower  tnif^eut  in  driven  inwards  towards  the  tibia,  the  t^xtumiU 
lateral  liguinellt  nunains  intact,  but  the  internal  Intend  li|;um(>nt 
is  ruptured,  or  the  end  of  the  internal  malleolue  is  tuni  ufT.  Iliu 
foot,  at  the  saiuu  time  that  it  is  displaced  outwards,  is  also  drawn 
biirl-u-uTdt  by  the  tendo  Aehillis.  In  the  fracture  with  inward 
dialocutiuii  (which  is  rare),  the  articular  aiirtai*  of  the  exU-mal 
malliHiluH  usually  follows  the  astragalus,  and  the  upper  end  of  the 
lown'  fragment  of  the  fibula  in  conMnpiencc  projects  uutwanls. 

iS'V'.^ln  fracture  of  both  bones  the  signs  are  usually  un- 
luietukable,  especially  when  the  fracture  is  ohlii]uo  wiil  in  the 
lower  third  of  the  leg.  When  the  tibia  or  tibula  alonn  is  fractured 
the  iliagnoaiH  is  often  verj'  difficult.  In  the  tibia  some  iraugutarity 
nay  Iv  felt  ou  ninning  thu  tingur  lUuiig  the  shin,  and  crapitus  a 
perhapi'  be  elicilt^.  In  the  tibula,  (ractun^  of  the  lownr  third  n 
be  dutoctwl  ljy  nintiiiig  the  fingi-r  along  the  Hiitx.'iitAiieous  si 
of  the  bone  just  ulx>ve  the  extenial  malleolut;  but  it  the  o 
not  mian  till  swelling  from  cBusiun  has  set  in.  it  may  be  qlflj 
impitexible  tn  say  wtit-ther  wo  urt<  dealing  with  a  fnicture  ovj 
H|ir»in.  If  in  doubt  the  cooe  shoulil  bo  treiitctl  a*  a  fracture, 
the  upl<er  two-tbinla.  where  the  bono  i«  coveitil  with  uiusclea.  I 
cannot  lie  lelt,  tho  following  teste  for  fracturn  may  bo  Bppli' 
1.  Move  thi'  toot  Literally,  and  crejiitus  will  probably  be  «licit«dfl 
there  ip  a  friK-ture.  2.  IVess  Uie  tibia  nnil  flbiila  tngrithnr  jwT 
aUivn  thu  unklo  by  graapiug  tlu'm  wiLh  the  hand.  In  fravta 
^^L  will  U-  fell  nt  the  trai.-tui'od  njKit.  not  ut  tlie  situiitioD  K 
^^MBL     3.  Unit]'  the  tibiu  and  tibulu  with  the  hiuids  just  \» 
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the  knee  and  above  the  ankle.  If  there  is  a  fracture  the  natural 
springinees  of  the  fibula  will  be  lo8t,  and  crepitus  may  perhaps  be 
detected.  In  FotVi  fracture  (Fig.  217),  the  foot  is  twisted  out- 
wards, so  that  whilst  the  inner  edge  is  towards  the  ground  the  sole 
is  directed  outwards.  There  is  a  well-marked  depression  over  the 
seat  of  fracture,  the  internal  malleolus  projects  prominently  under 
the  skin,  and  crepitus  can  be  easily  obtained.  There  is  also  marked 
backtvard  displacement  of  the  foot. 

Treatment, — In  uncomplicated  fractures  of  the  tibia  or  fibula 
alone,  the  leg  may  be  placed  at  once  in  plaster-of-Paris  splints,  and 
the  patient,  after  a  few  days'  rest  in  bed,  allowed  to  get  about  on 
crutches.  Whore  there  is  much  swelling,  the  leg  had  better  be 
placed  for  a  few  days  on  a  back-splint  to 
allow  the  swelling  to  subside  before  the 
plaster  of  Paris  is  applied.  In  simple 
fracture  of  both  bones,  where  the  lino  of 
fracture  is  transverse  and  there  is  but 
little  swelling  or  di8i)lacement,  the  same 
treatment  may  often  bo  adopted  with 
advantage.  But  greater  care  and  watch- 
fulness will  be  necessary  to  prevent  any 
untoward  accident.  Indeed,  whenever  this 
method  of  treating  fractures  is  used,  the 
precautions  mentioned  at  page  164  e^  setf. 
should  be  taken.  When  there  is  any  dis- 
placement, however,  the  fracture  must  be 
reduced  by  making  traction  iipon  the  foot 
whilst  the  thigh  is  steadied  by  an  assistant, 
special  care  being  taken  to  correct  the 
e version,  so  frequently  present,  of  the 
lower  fnigment.  The  surgeon  will  know 
when  this  has  been  done  by  tlie  inner  side 
of  the  patella,  the  internal  malleolus,  and  the  inner  side  of  the 
great  toe  being  in  the  same  line.  Further,  he  should  not,  as  a 
rule,  rest  satisfied  as  long  as  any  irregularity  can  be  felt  on  drawing 
the  finger  down  the  crest  of  the  tibia,  or  as  long  as  any  marked 
difference  is  a])parent  on  comparing  the  fractured  with  the  sound 
leg.  If  any  difficulty  is  experienced,  give  an  anaesthetic  and  if  neces- 
sary, cut  the  Uiixdo  AchilHs.  Having  reduced  the  fracture,  secure 
the  foot  and  log  on  a  splint.  Whatever  fonn  of  the  various  spb'nts 
for  the  purpose  is  adopted,  take  cnre: — 1,  that  the  foot  is  at  right 
angles  to  the  leg ;  2,  that  the  ball  of  the  tiH^s  and  the  heel  touch 
the  foot-piece  of  the  splint;  3,  that  the  foot  is  square  with  the 
foot-pio<!e;  and  4,  that  the  back  of  the  heel  is  kept  from  contact 
with  the  splint  by  a  small  pad  placed  luider  the  tendo  Achillis  just 
above  the  heel.     The  iron  splint  and  cradle,  shown  in  Fig.  218,  is 


Fio.  217.— Pott's  frac- 
ture. (St.  Bartholomew's 
Hospital  Museam. ) 
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iilinrist  iijviii-iiilily  ciiiiiliiyLtl  by  the  whole  iif  thci  sui^riiul  stuff  at 
St.  Kui'tlxiUiiiiPw's  HuKpitnl  fur  onlinury  fractiircti  of  the  tibia  and 
tiliiila  iukI  with  the  iiiOKt  sotiitfucturr  roHultM.  In  applying  the 
splitit,  uliii'h  Hh<>iil<l  ri'uch  nah^^h  qh  th(>  junction  of  the  middle 
with  tlu'  lijwi'i'  thiitl  of  the  thigh  mid  islioiild  be  well  padded  and 


Fmcture  ai>[>tin)in«  tor  Ihc  bancs  of  leg. 


il  til  lln'  liiuli,  tin?  fiHit  i)t  tirxt  Mcurcd  to  tlic  foot-piece  by 
liti;:  mid  II  liiinilii^i'.  Thi.-  surgeon  having  then  asHured  hiui- 
luit  IIk'  ff^ii'lui'o  is  in  piod  iKwitioii,  mtui'efl  the  splint  by  a 
^t)j[>  «l  striijipiii^-,  iind  a  fit.nin'-"f-eit;ht  bundage  over  the 
Till'  .'-jiliiit  i>i  iK'Xt  swung  ill  the  cradle,  an  ^uwn  in  the 


(lj.'111-e.  iiiiil  .-iil.'.-iilints  iiii>  then  iiiiiilidliini)  fixed  liv  wehbingntra])!^. 
Ill  llic,^i-e.il  fiiuliiii.i.tI-ithlH.ne».thcapiHUntH«i«gei»Tallykept 
on  fill-  il  iiicTitli ;  ill  till'  (•lls^^  of  the  filinlii  or  tibiu  iihrne,  for  two  or 
thr.'.'  «,.i)is.  Till'  h-^  is  then  placed  in  a  ]. luster- of- I'iuib.  a  gnm 
;ili(l  rli.ilk.  oi-  :i  i-iliiiil<>  of  wxla  Imndllge.  In  I'nH'i'  /nuliirt,  the 
"I"'*'-  :ij'j>:ii-iilu^  is  iiImi  gi.'nul-.llly  UeeA,  ii«A  Wtc  u^m  1  s^wik of  it 
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in  the  highest  praiso.  Whcrp,  however,  there  is  much  ditBciilty  in 
keeping  the  bones  in  good  position,  the  leg  is  sometimes  laid  on  its 
outer  Bide,  with  the  Icoee  semi-flexed  to  relax  the  gastrocnemiiu, 
and  secured  in  Cliue's  splints  (Fig.  2IU),  the  tendo  Achillie  being 


Fio.  220.— Modifiwl  CliDfl'a  ajiliul  for  PoK'b  ftacturs. 


divided,  if  found  necessary.  Tho  backward  displacement  of  the 
heel,  however,  is  best  corrected  by  using  Roughton's  modification 
of  this  splint  (Fig.  220).  It  consists  of  an  outside  splint  wiUi  a 
foot-pioco.      The  hoel  is  drawn  forward  and  secured  in  position 


Fia.  221.~Raaghton'! 


e: 


Fio.  222. — Dupuytren's  splint  for  Pott'a  fracturs. 

by  a  "heel  bandage,"  the  limb  being  fixed  to  the  splint  by  two 
other  bondages,  one  placed  just  above  the  ankle  and  the  other  just 
below  tho  kneo  (Fig.  221).  At  times  Dupuytren's  splint  (Fig.  222) 
may  be  better  adapted  to  a  particular  cose.  The  splint  consiata  ot 
a  itraight  lath  notehed  at  its  lower  end.  It  \&  fWe&  Q'cv'CtLQ\ivun 
Bide  of  the  Umh,  and  should  reach  from  tlie  ta,\>«Ton.tY  (A  'floft  "sftna. 


4eS  CfJUBIEa  OF  BKdlOHS. 

to  throe  or  four  inrhee  below  tJie  foot,  A  wedge-shaped  pod,  villi 
its  baso  bolow,  and  not  ext«ndiii^  beyond  the  internal  malleolus, 
should  lino  tho  splint.  The  spUnt  ie  bandaged  on  from  ahore 
downwards,  and  the  legharingbeen  thus  secured,  the  foot  ia  brought 
over  to  the  splint  by  making  figure-of-eight  torna  over  tho  anUe 
and  foot  and  through  the  notches  at  the  lower  end  of  the  splint. 
The  bandage  should  not  pass  over  the  external  mallenluB  or  the 
seat  of  frat-turo.  The  great  objection  to  the  use  of  this  splint  is, 
that  having  no  foot- piece,  Qte  foot  is  not  kept  at  a  right  angle  to  the 
leg.  When  no  8i>ecial  apparatus  is  at  hand  Uie  fraoture,  whether  of 
both  bones  of  tho  h^  or  of  one  bone  only,  may  be  put  up  in  what  ia 


PiG9.  22  (.  224.— The  liox-s])1int  for  (raetare  of  tlie  bonn  of  the  leg.  Id  Um 
u[j)ier  liijiira  tli«  iKWitinn  of  ■  lowel  aaed  a>  a  pad  a  itiaWD.  In  tbelowar 
&emv  llic  ii]iiiantuii  ie  nljown  completed.    (After  Cnud  and  Catliurt.) 

known  in  ICdiiiburgh  as  the  box-splint  (Figti.  223,  224).  All  tiiKt 
is  re(|uircd  is  two  ordinar}-  side  splints  and  some  towels,  cotton 
wool,  nnd  a  fow  baniLi^es.  Tho  splints  should  be  rolled  in  the  two 
ondH  of  u  lonji  towel  (Fig.  233)  so  as  to  form  a  trough  for  tiie 
frticturo,  tlie  width  of  the  trough  being  determined  by  fijrst  pUdng 
tho  sound  lo^;  in  it.  Tho  fracture  having  been  set  the  leg  is  placed 
on  lht>  townl  und  tho  H|>lint«  forming  the  Hides  of  the  trough  or  box 
are  r>iiiu-(l  iind  iWH'unKl  in  patdtion  by  slip-knot  bandages  [Fig>  224). 
I'ails  fomu.il  of  folded  towels  should  bo  placed  over  the  tibia  or 
where  r<?iiuircd,  and  the  foot  fixed  at  a  right  angle  to  tho  leg  by  a 
Ji/riim-of-oiiiht  bandngi'  (Fig.  224).  llockwonl  displnceuient  of  tlia 
heel  may  lie  (-ontrollfil  liy  a  ring  \»il. 
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CasoB  of  fxifUy-set  Pottos  fractures  frequently  come  under  notice. 
In  such  the  foot  which  has  been  allowed  to  remain  everted  becomes 
flat,  and  there  is  usually  much  thickening  about  the  internal 
malleolus,  limitation  of  movement  at  the  ankle,  and  pain  on 
attempting  to  walk.  In  several  of  these  cases  I  have  succeeded 
in  i-eplacing  the  foot  after  osteotomy  of  the  fibula  and  excision 
of  a  wedge  of  bone  from  the  internal  malleolus.  The  results 
obtained  were  exc4?llent;  the  defonuity  was  overcome  and  the 
patient  enabled  to  walk  without  pain  or  discomfort. 

The  TARSUS. — Fractures  of  the  bones  of  the  tarsus  are  for  the 
most  part  the  result  of  great  violence,  and  are  rare.  The  only  one 
calling  for  passing  notice  is  fracture  of  the  os  calct\  which  may 
occur  from  a  fall  on  the  heel,  passage  of  a  wheel  over  the  foot,  or 
violent  contraction  of  the  calf-muscles.  Crepitus,  and  when  the 
line  of  fracture  is  behind  the  interosseous  ligament,  some  drawing 
up  of  the  posterior  fragment  by  the  tendo  Achillis,  are  the  chief 
signs.  But  where  there  is  much  swelling  and  bruising  of  the  soft 
parts,  thd  fractiu'e,  as  is  the  case  in  fractures  of  the  astragalus  and 
of  the  other  tarsal  bonCs,  may  be  very  difficult  to  diagnose.  Best, 
with  the  foot  and  leg  on  a  splint,  in  such  a  iK)sition  as  to  relax  the 
calf  muscles  where  there*  is  much  displacement,  and  an  ice-bag  to 
subdue  inflammation,  are  the  i)oints  to  be  attended  to  with  regard 
to  treatment.  When  the  case  is  seen  early,  and  there  is  but 
little  swelling,  a  plaster-of-Paiis  splint  or  bandage  may  be  advan- 
tageously used. 

THE   METATARSAL   RONES  AND  PHALANGES  of   the   toOS   may   be 

fractured  by  direct  violence.     No  special  description,  however,  of 
these  fractures  is  necessary. 


TLlflL*! 


SECTION  Tt. 
DiBKASXS  OF  Seoiohb. 

DiaZASES  OF  TEK  SGAU  AIII)  BKUIX, 

Erysipelas  of  thb  scaup  ii  oominon,  and  mn  ooomr  idio- 
pathically,  or  ae  the  result  of  a  wound.  In  Uie  ao-oiiled  idiopNUiMi 
cases,  however,  it  is  prohaUe  that  there  ie  geuenllj  moB  writnli 
or  abrasion  through  which  the  ipetofio  mioiooooous  gaiu  ■iIiiiimimi 
The  inflammittion  sprends  with  great  npidi^,  but  is  Moompuiiad 
bj  very  little  ledneee  and  nrelling,  on  aooount  of  tlw  tff"HmiiM  of 
the  p^ts.  It  is  apt  to  be  attended  witli  headache,  drnwiinri.  or 
delirium,  cousoquent  upon  the  hypaismia  extending  to  tha  pu 
mater.    8re  Eiysipelas,  p.  ISl. 

Cellulitis  of  the  scalp  is  onially  due  to  a  wound,  and  im 
described  under  Injuries  of  1^  Scalp.    {See  alto  OeUulitn.) 

Abscess  ma;  occur  above  Hie  aponeurosiB,  between  the  i^otm- 
rosis  and  the  pericranium,  or  heneaUi  tiaa  peiuraninm.  It  is 
generally  the  result  of  an  injury,  but  may  be  due  to  the  bnnUw 
down  of  a  gumma,  disease  of  the  bones,  Ac.  It  is  fortha  lefcmd 
to  under  Injuries  of  the  Head  (p.  336]. 

BoDENT  ULCER,  utd  BpiTiiXLioiiA  OF  TH2  SCALP,  require  no 
special  mention  here. 

Sebaceous  cysts  ore  very  common  m  the  scalp,  where  Uiej  an 
at  times  hereditary.  They  are  frequently  multiple,  and  aa  fltej 
increase  in  size,  the  hair  oorering  them  falls  ofF,  and  tliey  ajijwi 
as  bare,  rounded  tumours,  dotted  over  ihe  surface  with  the  (cdaqgad 
hair  follicles.  The  signs,  secondary  changes,  djagnoeis,  and  tna^ 
mcnt  of  these  cysts  have  been  given  at  p.  85.  All  that  need  hm 
he  repeated  is  that  the  moss  of  granulataons  wbioh  sometimiee  fn>- 
trudoB  from  the  walls  ol  these  cyete  (/un^inji  vlftr  of  tke  <n^) 
closely  resembles  epithelioma,  ^m  which,  however,  it  mar 
genenilly  be  distinguished  by  the  abaenoe  of  indnratagn  uid 
glandular  onlarf^mont,  and  by  the  history  of  a  sebaoeooa  t^it 
having  been  previously  present.  At  times  a  chroniodly  oloarated 
sebaceous  cj'st  may  actually  become  epitholiomatoua ;  die  margiiyi 
of  the  ulcer  then  become  indurated,  sinuous  and  everted.  Oon- 
genital  and  dermoid  cysts  are  described  at  p.  89. 

N^vi  are  also  common  on  tlie  acalp.  When  large  and  litnatirt 
over  the  anterior  fontauelle  they  shonld  be  dealt  with  oaatwiulj 
lest  the  memhrauea  of  the  brain  be  iniuitd  aalmaoia^tia  reanU. 
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Caries  and  necrosis  of  the  boiios  of  tho  cranium  are  not  un- 
common. They  are  generally  the  result  of  syphilitic  periostitis 
or  injury',  or  very  rarely  of  tubercle  or  fevers.  The  external  table 
is  the  most  often  affected,  but  whether  the  external  or  the  internal 
table  is  involved,  the  disease  seldom  extends  beyond  the  diploS,  as 
the  two  tables  have  a  distinct  blood  supply.  At  times,  however, 
comi>leto  perforation  of  the  skull  occurs.  Caries  and  necrosis  in 
this  situation  are  apt  to  be  followed  by  septic  or  infective  inflam- 
mation of  the  diploe  and  its  consequences ;  by  suppuration  between 
the  bono  and  dura  mater  ;  by  meningitis  and  abscess  of  the  brain ; 
or  by  thickening  of  tho  dura  mater,  resulting  in  persistent  head- 
ache or  even  epilepsy.  When  the  skull  is  completely  perforated, 
the  hole  is  not  filled  up  by  bone  ;  and  when  necrosis  occurs  the 
sequestrum  is  not  invaginated.  TreatinntL — Beyond  keeping  the 
parts  aseptic,  providing  free  exit  for  the  discharges,  and  removing 
loose  sequestra,  little,  as  a  rule,  is  required.  Should  pus  collect 
between  the  bone  and  diu*a  mater,  it  must  be  let  out  by  the 
trephine;  and  a  portion  of  necrosed  inner  table  may  also  require 
the  trephine  for  its  removal.  Appropriate  constitutional  remedies 
for  syphilis  or  tubercle  will  of  course  also  be  necessary. 

Exostoses  of  the  skull  are  described  imder  Diseases  of  Bone, 
p.  22;J. 

Meningocele  and  encepiialocele  are  rare  congenital  tumours, 
formed  by  a  protrusion  of  the  membranes  of  the  brain  through  an 
unossified  part  of  tho  skull.  They  are  believed  to  be  dependent 
upon  hydrocephalus,  the  excess  of  fluid  in  the  sub-arachnoid  space 
or  in  the  ventricles  of  the  brain  leading  respectively  to  a  protrusion 
of  tho  membranes  alone  {menhujocele)^  or  of  the  brain  also  (encepka- 
toceh).  In  the  latter  instance,  the  dilated  ventricle  may  extend  into 
tho  protruding  poi-tion  of  brain,  a  condititm  further  distinguished 
as  hydreucephdocete.  The  pnitnisicm  is  most  common  in  the  occipital 
region  (Fig.  22.3),  just  behind  the  foramen  magnum,  between  the 
four  centres  from  which  this  part  of  the  occipital  bone  is  ossified, 
or  the  supni-occipital  may  be  absent,  so  that  the  sac  protrudes 
through  what  is  apparently  a  greatly  dilated  foramen  magnum 
(Fig.  225).  It  is  next  most  common  at  the  root  of  the  nose,  between 
the  frontal  and  nasal  bones ;  but  it  may  occur  in  any  situation  in 
the  course  of  the  sutures,  and  even  project  into  the  nasal  fossco  or 
pharj'nx.  Symptonis, — In  the  occipital  region  these  tumours  are 
generally  iwdunculated  and  of  largo  size  -sometimes  nearly  as  large 
as  the  child's  head  ;  at  the  root  of  the  nose  they  are  usually  small 
and  sessile.  The  skin  covering  them  is  generally  normal.  They 
swell  up  when  the  child  cries,  and  can  be  completely  or  partially 
reduced  on  i)ressure,  the  reduction  sometimes  producing  convulsions 
or  other  brain  symptoms.  When  they  contain  iV\\\iV  iv\\\^  l^mii\\i»<jweV*>^ 
they  are  soltf  Auctuatingy  translucent,  and  ooinp\«\.<iVj  x^wsi^^  w^ 


pmssure :  thoy  rarely  pulsate,  and  are  generally  peduncuUled. 
When  tlicy  cuntain  brain-matter  {aiaphaliiedc)  they  are  dcni^y, 
non -fluctuating,  opaque,  and  only  partially  reducible ;  they  pnlanta, 
und  nro  UHiuilly  HOKailo.  They  may  be  miataken  for  other  tumonrt 
of  the   scalp,    but   eepeciully   for    congenitnl   dermoid  ct8^  Mid 


1 

^^ 

^ 

p^l^p 

o 

^CflMA 

^c? 

Fin.  2:rj."  Scvtiun  through  hand  and  neck  of  k  chilJ  showing  thg  idatioD*  «f 
an  •K'i:ii>ilBl  iiitnliieacote.  TLe  lupni- occipital  ia  abKnt  u  that  the  fonwkMt 
iDiieiiiiiii  I*  ciiurmDUHlj  eiil&rged,  an<l  throush  tbit  aporhire,  in  which  aglsM 
roil  in  pliicvil,  tlic  intra-  unil  eitn-craniol  poi-tiona  {s  i)  of  the  Bae  comnnBi- 
ciite.  The  |>in  nmtcr  covering  of  the  mcuingocclc  is  well  wen  both  in  tfaa 
intra-  sikI  citra- cranial  parts.  The  cerehelluni  {<i),  pona  (]■),  and  niednlla  (■) 
ai-e  diK|i]aco(l  liy  Iho  )>ratsure  of  the  fluiil.  The  inoniiiKDcete  is  in  dinol 
comniunienlion  uitfa  the  ventrielcs  tbroagh  ths  fonmenof  Majendiaand  the 
iter  of  rijrlvius.     A  second  glaa  rod  indient«i  this  commanication. 

desenoriitu  na'vj.  However,  their  intimate  connection  witit  the 
bone,  their  Fiituafion  in  the  course  of  the  euturox.  and  their  partial 
or  ctimplote  iixluiiibility,  together  with  Uie  fact*  that  they  swell  up 
on  expiratiiri-  efforts,  and  occasionally  pulsate  synchronously  vith 
tho  hraiii.  U'ill  usually  serve  for  tiieir  iliagnnsis.  Further,  the 
bale  in  the  siuli  may  at  tJme9bftiote<Afi4«.ni\n»ms^TO^toni«b« 
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produced  by  pressure.  Treatment. — As  a  nile  they  should  be  left 
alone,  or  merely  tup})orted  by  a  pad  and  bandage.  A  meningocele, 
when  pedunculated,  and  apparently  communicating  with  the  interior 
of  the  cranium  by  a  smtdl  aperture  only,  may  be  injected  with 
Morton's  fluid,  or  under  exceptional  circumstances  excised. 

FujJGOUS  TUM0UR8,  generally  of  a  sarcomatous  nature,  and 
springing  either  from  the  tissues  of  the  scalp  or  pericranimn,  or 
from  the  diploe  or  dura  mater  and  then  penetrating  the  bone, 
are  occasionally  met  with,  and  may  he  mistaken  for  inflammatory 
affections  of  the  pericranium  or  bone,  or  for  syphilitic  gummata. 
Their  rapid  growth,  resistance  to  syphilitic  remedies,  the  escape  of 
blood  only  on  puncture,  and  the  concomitant  loss  of  weight  and 
strength  of  the  patient,  will  usually  serve  to  distinguish  them; 
but  an  exploratory'  incision  may  in  some  cases  be  necessary  to  clear 
up  the  diagnosis.  Secondary  tumours  which  pulsate  and  have  the 
structure  of  thjrroid-gland  tissue,  are  also  very  occasionally  met 
with  in  cases  of  malignant  goitre.  Treatment, — Where  there  is 
no  evidence  of  dissemination,  and  the  tumour  is  small  and  fairly 
circumscribed,  it  may  be  removed.  When  growing  from  the  scalp 
this  can  usually  be  done  without  much  difl&culty;  but  when  the 
growth  arises  from  the  bone  or  dura  mater  a  much  more  serious 
operation  will  of  course  be  required,  since  a  considerable  portion  of 
the  skull  wiU  have  to  be  cut  away  and  the  dura  mater  probably 
opened.  It  need  hardly  be  said  that  the  strictest  antiseptic  pre- 
cautions must  bo  observed. 


DISEASES  OF  THE   BRAIN  THAT  MAY  CALL   FOR   SURGICAL 

INTERFEREXCE. 

Abscess  in  the  brain  is  generally  the  result  of  middle-ear  disease 
or  of  a  head  injur}',  and,  when  its  situation  can  be  localized  with  a 
fair  amount  of  probability,  imperatively  calls  for  surgical  inter- 
ference. When  the  result  of  middle-ear  disease  the  abscess  is 
generally  situated  in  the  temporo-sphenoidal  lobe  (Fig.  226)  or  in 
the  cerebellum.  See  Intracranial  Suppuration  (p.  343)  and  Com- 
plications of  Middle-Ear  Disease  (p.  486). 

The  tumours  and  new  growths  in  the  brain  suitable  for  opera- 
tion are  gliomata  and  psammomata,  localized  tuberculous  lesions, 
syphilitic  scars  which  drugs  cannot  absorb,  scar-tissue  and  cystic 
formations  following  injury,  and  parasitic  cysts.  Sarcomatous  and 
carcinomatous  growths  are  usually  too  extensive  for  removal,  or 
are  multiple  from  the  first.  Moreover,  since  they  have  no  capsule 
they  are  not  sufficiently  distinguishable  from  the  surrounding  brain 
substance  to  ensure  their  complete  excision  and  their  non-return 
in  the  scar.  The  chief  signa  of  a  cerebral  tuiuowT  \wc%  nqtol\^s?r%> 
persistent  headache,  optic  neuritis,  localized  wpattmA  ot  '^t«\'^^»'^'» 
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mill  pjiileptifuTtn  convulsions,  tho  coDTulsiTO  seizures  usually 
RtJirtiiig  ill  tlif  port  connected  with  the  cortical  area  involved  in 
thti  f,'rowth  (.Iiiiksoiiiii'i  E/iil'ii*!/).  Among  the  syuiptoms  that  may 
ynalilo  tho  surgeon  to  lucaliic  the  growth  are  the  following  (Pigs. 
Til  aiu\  '2'2H) : — I.  If  at  the  beginning  of  tho  epileptiform  fit  there 
ifi~('r)paiii,  peculiar  sensation,  flexion,  or  hy])er-oxt*neion  of  the 
great  toe.  u  legion  of  the  leg-area  on  the  opposite  side  of  the  cortex 
at  the  upper  end  of  the  fissure  of  Bolando  close  to  tho  middle 
liiii'  is  inilicntt'd ;  (h)  movement  of  the  shoulder,  a  lesion  near  tho 
upper  part  nnd  mther  in  front  of  tho  fissure;  (r) flexion  of  the 
thuiiili.  n  lesiiiu  aliout  tho  genu  of  the  fissure;  (i/) turning  of 
the  hi'iiil  mid  oycH  to  tho  opposite  side,  a  lesion  in  the  hinder  portion 


of  the  Kuj>r'nri]'  uml  iiiidille  frontal  convolutions;  ('} moTements 
of  till'  niinitli  mill  tiitif.'-iie,  a  lotion  liicittiil  lit  tho  lower  end  of  the 
tissiiri-  of  ]!<il:iiiilo.  An  cpiloptifomi  niovouioat  starting  in  one  of 
thesi!  purtf  iiiuy  )«  followed  liy  loi«  of  power  in  the  jiart  for  some 
time  after  the  tit.  'J.  Aphasia  indicates  a  lesion  of  liroca's  con- 
voliilioii.  :!.  1a>ss  of  half  tho  tiolils  of  vi'ion  in  both  i>yes  points  to 
a  liH<i<iu  rif  tin-  iingkilar  gyrus  of  the  side  opposite  to  the  lost  fields 
of  vision.  -1.  Loss  of  heiiriiig  HUggestii  a  lesion  of  the  two  upper 
tcm|miii-s]iheiioiiliil  IoIkw.  j.  Tlie  aid  to  localization  that  may  bo 
dcnvnl  fiiiiii  th<!  involvement  of  the  cnuiial  nerves  has  already 
biTii  irieiilioMfa  miller  Injuries  of  the  lle;ul(p.  ;M0). 

Whi-n;  Iroiii  a  considerution  of  the  above  HjinptoiiiH,  a  tumour 
or  now  jjniwlh  in  bejioved  to  be  lareVj"  tivuvimiACiiVmA  vuvl  in  an 


PlO.  227.— Tlie  couvoluUons  ot  the  ouler  aurfaCH  of  Iho  loft  cerabral  hemi- 
spbere  witb  the  cortical  fcnlres  mtkrkcil.  i',  r^  r^.  First,  eccDnd,  uiil 
third  frontal  coayolntioiiB  ;  l',  T^,  t',  Pirat,  sccodJ,  anil  third  temporo- 
■phenoijal  conTolutiona  |  A.  Angul.r  convolution  ;  o.  Occipital  lobe ; 
V  s.  Sylvian  Haaurc  ;  p  u  r.  Psrieto- occipital  fissuie  ;  t  r.   Intni'pariebJ 


-The  convolutionH  of  the  median  aurficc  of  the  left  cerebral  hemi- 
'itli  the  cortical  centica  marked,  f',  First  frontal  convolutioD  ; 
Calloso-nmgii.al  fisjure  ;  a  r.  OyruH  tomicatus  ;  it  QjioiittSift 
;.  Cniienle  loliiile  i  i' o  r.  rarieloocc\p\ta\  fesmie-,  »i.  ».  tAwrssw 
n.  Vocinatc  hbule  ;  r.  rar»centra'.  lobuU. 
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accessible  situation,  the  skull  should  bo  trephined,  a  sufficiont 
portion  of  the  bone  removed,  to  fully  expose  the  growth,  by  a 
Key's  saw,  Hoffmann's  or  Keen's  forceps,  or  the  surgical  engine, 
and  the  p^rowth  cut  away  by  making  perpendicular  incisions  into 
the  brain  around  it  and  raising  it  by  means  of  a  sharp  spoon.  The 
removal  of  a  portion  of  the  cortex  will  be  followed  by  loss  of 
function  of  the  area  removed,  but  this  to  a  great  extent  will  be 
regained  by  the  aid  of  the  surrounding  areas,  especially  as  regards 
the  coarser  movements.  The  finer  movements  of  the  fingers  and 
thumb  will  not  be  completely  regained ;  hence  in  this  region  the 
removal  of  cortex  should  be  as  limited  as  is  consistent  with  success. 
Parasitic  cysts  should  bo  di^ained.     See  Trephining,  p.  346. 

POCAL  EriLErSY,  GENERAL  PARALYSIS,  CEPHALALOIA. — In  focal 

fpiffjist/,  that  is  epilepsy  without  obvious  gross  lesion,  when  the  fits 
become  very  frequent,  for  example  more  than  one  an  hour,  and 
the  mentid  processes  are  becoming  further  impaired,  the  focus  in 
the  cortex  representing  the  initial  movements  may  be  exposed,  the 
exact  spot  for  the  initial  movements  found  by  exciting  the  brain 
with  the  Faradic  current,  and  this  area  of  the  cortex  excised.  After 
such  an  operation  a  diminution  in  the  number  of  fits  as  well  as  an 
improvomont  in  the  health  of  the  patient  may  be  expected.  In 
f/mtnil  jxirii/i/sis  trephining  in  a  few  cases  has  been  of  some  benefit 
in  the  early  stages  of  the  disease.  Thus  the  hallucinations  have 
disapix'ared  and  the  patient  has  so  far  improved  as  to  be  fit  to  be  at 
liberty.  In  smrr  a'phdlaJgia  incapacitating  the  patient  for  work 
or  preventing  sleep,  trej)hining  may  give  relief.  In  such  cases  an 
exostosis,  a  si)iculum  of  bone,  an  enlarged  Pacchionian  lx)dy,  or  a 
fibrous  tumour  or  cyst  of  the  duni  mater  has  been  found,  and  its 
removal  has  b<M»n  followed  by  complete  recovery.  In  other  cases 
where  a  tumour,  &c.,  of  the  brain  which  did  not  permit  of  removal 
has  been  discovered,  the  relief  of  pressure  has  freed  the  patient 
from  the  <'X(Mssive  pain  or  threatened  blindness. 

llYDHOCErirALXTS,  especially  («)  when  accompanied  by  fits, 
(/>)  wlien  ])ro«^ressivo  atroj)hy  of  the  optic  nerve  threatens,  or 
('•)  when  (leinentia  or  coma  supervenes,  may  be  treated  by  tapping 
the  ventricles  at  intervals  and  ai)plying  slight  pressure  to  the 
skull,  or  if  this  fails,  by  continuous  drainage  of  the  ventricles. 

Mk  K0(  Ei'iiALY  roMBiNED  WITH  IDIOCY,  duc  it  is  thought  to  too 
early  syn<>sto>is  (»f  the  cranial  sutures,  especially  the  sagittal  and 
coronal,  may  be  l)onefited  by  craniectomy,  i.e.,  the  removal  of  a 
strij)  of  bone  on  either  side  of  the  middle  lino  of  the  skull.  The 
aim  of  the  oixratioii  i^  to  allow  the  brain,  the  development  of  which. 
has  Im'iii  pi  evented  by  the  eaily  synostosis,  to  exjwind.  In  some  of 
the  cases  roi)orted,  the  mind  of  the  child  had  continued  to  develop 
njijctf  tlw  ojtomtion. 

Craniectomy. — Having  prepared  Wie  ^c»\\>  «i^  \SL^%Q.\\\>Qd  under 
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trephining  (p.  «346),  make  a  semicircular  incision  over  the  side  of  the 
head,  extending  from  a  little  behind  the  external  angular  process 
of  the  fn)ntal  bone  to  a  little  in  front  of  the  middle  of  the  lambdoid 
suture;  turn  down  the  large  semicircular  flap  thus  marked  out, 
and  apply  a  half -inch  trephine  over  the  parietal  bone  two  inches 
or  80  external  to  the  sagittal  suture.  Gently  separate  the  dura 
mater  and  cut  away  with  Hoffmann's  or  Keen's  forceps  a  narrow 
strip  of  bone  some  five  or  eix  inches  long  from  the  parietal  and 
frontal  bones,  parallel  to  the  sagittal  and  interf rental  sutures. 
Care  should  be  taken  during  the  operation  to  make  as  little 
pressure  as  possible  on  the  brain.  At  the  end  of  the  oj^eration  the 
flap  should  be  replaced  and  accurately  secured  by  sutures.  The 
operation  should  be  repeated  on  the  opiwsite  side  of  the  head  when 
the  first  wound  has  healed.  I  have  performed  this  operation  on 
four  jmtients,  but  sufficient  time  has  not  elapsed  to  say  what 
improvement  in  their  mental  condition,  if  any,  will  result. 

The  strictest  antiseptic  precautions  in  this  as  in  all  ojYerations  on 
the  skull  and  brain  should  of  course  be  taken.  See  Trephining, 
p.  34G. 

DISEASES  OF  THE  E.\E. 

By  A.  E.  CuMBERBATCH,  F.R.C.S.,  Aural  Surgeon  to 
St.  Bartholomew's  Hospital. 

Physical  examination  of  the  ear.— In  making  an  examina- 
tion of  a  patient,  let  him  bo  seated  between  the  surgeon  and  the 
source  of  light,  with  the  affected  ear  towards  the  examiner.    Throw 
the  light  on  the  ear  with  the  mirror  and  notice  any  abnormal  con- 
dition of   the  auricle  or  the  external  meatus.     Next  grasp  the 
auricle  between  the  middle  and  index 
fingers,  the  speculum  (Fig.  229)  be- 
tween the  index  finger  and  thumb, 
and  pulling  the   auricle  upwards 
and  backwards,  insert  the  speculum 
with  a  gentle  rotatory  movement. 
Any  epithelium  or  wax  that  may 
obstruct  the  view  should  bo  removed  Fifl-  229.— Aural  specula, 

by  means  of  forceps  (Fig.  230),  or  the 

syringe.  If  the  canal  be  unobstructed,  the  membrana  tympani  can 
be  seen  stretching  across  its  deeper  part  as  a  delicate  bluish-grey  or 
yellowish-grey  semi-transparent  and  highly  polished  film.  Near 
the  upj>er  and  anterior  margin  is  a  whitish  prominence — the  processus 
hrevisy  and  running  downwards  and  backwards  from  this,  to  a  point 
just  below  the  centre  of  the  membrane,  is  the  haiidh  of  the  malleus. 
From  the  tip  of  the  handle  a  cone  of  light  extftivAa  ^o^tvnhwc^^*  «».^ 
forwards,  with  ita  base  to  the  periphery.    "Froin.  \iie  Ytoc««a\\&\stw» 
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two  iniliutinct  linos  extend  faaokwmida  and  fonnuda — tlie  amterior 
aiiil  poitrrior  foldi.  If  Uko  membmns  be  very  thin  or  its  postnior' 
segment  much  rotTBCt«d,  the  lonjr  pneat  of  f  A«  tneut  can  be  nan, 
posterior  to  and  palpal  inth,  tlie  handle  of  the  "i»Tln"«-  llw 
portion  of  membrime  above  tUe  anterior  and  pooterior  tolda  is 
called  Sehrajmeiri  membrane,  and  OonastB  only  of  the  dcnnoid  and 
mucous  layers.  Whilst  noting  these  points,  carefuUjr  naidt  the 
membruno  for  perforationa,  opamtiea,  or  email  polypi.    After  thna 

Fia.  S30.— Aarat  tootbed  foreap*. 

inspecting  the  membrane,  ita  mobility  ahonld  be  asoartaiiied  hj 
means  of  1 ,  the  pneumatic  speoulum,  or  2,  l^  forcing  ur  into  the    . 
tympanum  through  the  Eustaohian  tube,  eidier  by  (a)  Talaalya's 
method,  ^i)  by  Folitzor'a  metiiod,  or  (c)  by  the  catheter. 

(a)  VaUnlfa'i  method  oonBista  in  making  forcible  expiration  with 
the  nose  and  mouth  closed. 

(b)  P<Jitzer'$  ni«( Awl. ^Direct  the  patient  to  take  h  monthfol  of 
vater;  insert  the  eod  of  the  india-rabber  tube  into  one  Dortril, 


FiQ.  231.~-P«>lilMt'i 


canifully  close  the  unocotipiod  portions  of  this  and  the  other  nostril 
with  the  index  litij^er  iind  thumb;  toll  the  patient  to  swallow,  and 
sbiirj>ly  comiireHs  the  bag  (Fig.  231).  In  small  children  th« 
tympanum  can  be  inflated  without  their  drinking  water.  Bonu 
patientsfiudadiiliculty  inswallowingeasilywhentold  todoBo;  saolt 
penxinH  should  ha  mode  to  say  some  gutturol  word  such  as  ' '  Huok." 
(r)  7V  imia  Ihe.  Kiiitarhian  catlMttr  (Fig.  232}.  hold  the  instnunont 
lightly  between  the  forefinger  and  thumb  and  pass  it  quickly  along 
tbo  SiHir  of  th(^  nom>,  keeping  ttte  point  of  the  instrument  down- 
warda  till  it   roaches  the  bock  ot  the  \>bBx^^-&.\  xuaJt  dnw  H 
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forward  about  threo-quartors  of  an  inch,  gently  rotating  outwards 
at  the  same  time,  till  the  point  is  felt  to  ride  over  the  posterior  lip 
of  the  Eustachian  orifice,  and  further  rotating  it  till  the  ring  of 
the  catheter  is  in  a  line  with  the  outer  canthus  of  the  eye,  push 
the  instrument  slowly  onwards,  when  the  point  will  be  in  the 
Eustachian  orifice.  Another  method  for  reaching  the  orifice  of 
the  tube  is  to  draw  the  instrument  forward  over  the  back  of  the  soft 
palate  till  the  point  begins  to  ride  over  the  posterior  border  of  the 
hard  palate,  then  turn  it  upwards  and  outwards  as  before.  These 
are  the  two  best  methods.  If  the  mucous  membrane  of  the  nose  be 
very  irritable,  first  paint  the  inferior  meatus  with  a  10%  solution  of 
cocaine  or  eucaine.  Occasionally  owing  to  post-nasal  thickening, 
deformity  of  the  septum  or  enlargement  of  the  inferior  turbinal,  the 
catheter  either  cannot  be  passed,  or  else  when  passed  cannot  be 
turned.  In  such  cases  give  the  catheter  a  greater  curve,  and  attempt 
to  reach  the  tube  through  the  other  nostril.     When  air  enters  the 


Fig.  232. — Eustachian  catheter. 

tympanum  freely ^  it  is  heard  distinctly  to  impinge  on  the  tympanic 
membrane.  If  the  Eustachian  tube  be  narroived,  the  air  is  heard 
but  feebly,  or  not  at  all,  to  impinge  on  the  membrane.  If 
Jluid  be  present,  either  in  the  tube  or  in  the  tympanum,  a  bubbling 
or  gurgling  sound  is  heard .  If  the  tympanic  membrane  be  perforated, 
the  air  is  heard  to  whistle  through  the  perforation.  To  hear  these 
sounds  in  the  tympanum  it  is  necessary  while  inflating  to  use  the 
diagiwstic  tuhe,  which  is  nothing  more  than  a  piece  of  mdia-rubber 
tubing  18  inches  long,  one  end  of  which  is  inserted  into  the 
patient's,  and  the  other  into  the  surgeon's,  ear. 

Having  thus  examined  the  condition  of  the  external  and  middle 
ear,  the  next  step  is  to  ascertain  if  possible  the  condition  of  the 
auditory  neiTC.  If  a  vibrating  tuning-fork  be  applied  to  the 
vertex  of  the  head  in  the  middle  line  the  sound  is  heard  equally  in 
both  ears.  In  this  case  the  sound  is  conducted  directly  to  the 
labyrinth  by  the  cranial  bones.  If  now  one  meatus  be  closed  by 
the  finger,  the  sound  is  heard  with  greater  intensity  in  that  ear. 
The  explanation  offered  of  this  phenomenon  is  that  many  of  the 
waves  of  sound  prevented  from  escaping  through  the  tympanum 
and  meatus,  are  thrown  back  and  intensified.  If,  then,  a  patient 
who  is  deaf  on  one  side,  hears  the  tuning-fork  better  with  the 
affected  ear,  it  may  be  assumed  that  the  lesion  \^  \w  NiJcL*^  wsvisA.- 
conducting  apparatus;   while  if  he  Yieaxa  \)Q\Xi^T  mXXi  VJaa  w»x.'<v«l 
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ear,  some  affection  of  the  labyrinth  or  auditory  nerve  may  be 
suspected.  Another  way  of  testing  the  condition  of  the  labyrinth 
is  to  place  the  vibrating  fork  on  the  mastoid  process  of  the  aflleoted 
ear,  and  when  the  patient  can  hear  it  no  longer,  for  the  surgeon  to 
transfer  it  to  his  own  mastoid,  and  note  if  he  can  still  hear  it 
himself.  If  so,  the  length  of  time  it  can  be  heard  by  him  after 
the  patient  has  ceased  to  hear  it,  is  an  indication  of  the  extent  ol 
the  affection  of  the  nerve-conducting  apparatus.  There  are  certain 
rare  exceptions  to  the  truth  of  what  is  hero  stated,  but  it  is 
impossible  to  discuss  the  subject  further  in  so  limited  a  space.  To 
complete  the  examination  of  a  patient,  test  his  hearing  by  means  of 
the  watch  and  voico,  and  finally  examine  the  nares  and  pluuynx 
in  coses  where  there  is  reason  for  suspecting  that  an  unhealthy 
condition  of  these  parts  may  be  the  exciting  cause  of  the  ear>mischief  • 

I.  Diseases  of  the  external  eab.— The  auricle  is  liable  to 
attack  from  various  diseases,  but  it  will  only  be  necessary  here  to 
notice  two :  Eczema  and  Iliematoma. 

Eczema  may  be  acute  or  chronic;  primary,  or  secondary  to 
eczema  of  the  head.  In  the  acute  farm  there  is  great  redness  and 
swelling  of  the  auricle ;  it  is  hot,  tense,  and  tender,  and  later  a 
crop  of  vcsiclo8  appear  which  exude  a  serous  fluid  soon  drying  into 
crusts;  these,  when  they  fall  off,  leave  a  raw  surface.  Acute 
eczema  rarely  invades  the  meatus.  The  rhnmic  variety  may  attack 
the  whole  auricle ;  more  frequentiy  it  is  limitod  to  some  pwrt  of  it. 
There  is  little  or  no  redness,  the  surface  is  dry  and  scurfy,  and 
fissured  in  places,  and  the  disease  generally  spreads  into  the 
meatus,  and  sometimes  even  to  the  drum-membrane.  In  such 
cases  there  is  more  or  less  deafness,  accompanied,  it  may  be,  by 
tinnitus,  and  a  stuffy  feeling  in  the  oar.  Treatment, — In  the  acute 
stap:e  a]>])ly  load  and  opium  lotion,  or  powdered  zinc  and  starch  in 
(H|ual  ])arts ;  later,  useful  ap])lications  are  linimentum  calcis,  or 
\m^.  hydrarf^.  subchlor.  (5j.  ad  5  JO*  ^  *^®  parts  continue  rod  and 
swollen,  paint  them  with  argenti  nitratis  (3b8.  ad  aq.  f  5J0»  and  then 
apply  iK)W(lertHl  boracic  acid,  or  ung.  hydrarg.  oxidi.  rub.  (gr.  ^, 
ad  5  j.).  Applications  to  the  meatus  must  be  applied  with  a  small 
brush ;  the  jiarts  should  be  washed  with  oatineal  instead  of  soap. 
(Jvmtitutional  treatment  must  not  be  neglected. 

lI.i^MATOMA  AURis  may  occur  spontaneously  or  as  the  result  of 
an  injury,  and  is  not  uncommon  among  the  insane.  It  consists  of 
an  effusion  of  blood  between  the  cartilage  and  perichondrium  on  the 
anterior  surface  of  the  auricle.  It  occurs  as  a  hard  and  rarely 
fluctuating  swellinf^,  varying  greatiy  in  size.  The  skin  over  it  is  of 
a  more  or  less  livid  hue,  but  occasionally  is  hardly  discoloured. 
There  is  a  feeling  of  warmth  or  tingling,  but  i-arely  of  pain.  After 
B  timo  it  ^adiiaJly  l)ecome8  smaller  and  may  entirely  disappear. 
Soiuotimcs  it  siip])uratos.     In  the  end  t\i^  auxidfc  \a\^\\.  tmsi^ot  Um 
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deformed.  Treatment. — At  first  the  application  of  ice  or  cooling 
lotions;  some  recommend  tapping  it  and  injecting  iodine;  others 
laying  it  open  and  dressing  it  with  a  weak  solution  of  carbolic  or 
boradc  acid.  Of  course,  if  it  sui)purates,  it  must  be  opened  freely. 
IL  Diseases  of  the  meatus -.—Diffuse  inflammation  is 
caused  by  injury,  irritants  (such  as  scratching  the  meatus  with  a 
pin),  or  sea-bathing.  There  is  redness  and  swelling  of  the  skin 
lining  the  meatus,  a  sense  of  fulness,  and  throbbing  and  occasional 
tinnitus,  followed  by  serous  or  seinipurulent  secretion.  After  a 
time  the  epithelial  lining  becomes  whitish  and  sodden,  and,  on 
syringing,  comes  away  in  flakes,  or  even  as  a  cast  of  the  meatus, 
leaving  the  surface  beneath  red,  and  frequently  obliterating  the 
demarcation  between  the  meatus  and  tympanic  membrane.  Rarely 
the  tympanic  membrane  may  be  perforated.  There  is  pain, 
increased  by  movements  of  the  jaw  or  pressure  on  the  auricle,  and 
sometimes  fever.  Treatment. — In  the  early  stages  cold  compresses, 
and  a  leech  or  two  to  the  tragus ;  and  antiphlogistics.     As  soon  as 


Fio.  233.- -Aural  forceps. 


secretion  is  established,  instil  a  warm  solution  of  boracic  acid,  and 
later  equal  parts  of  alcohol  and  water,  or  blow  in  powdered  boracic 
acid.  If  the  discharge  prove  obstinate,  the  surface  may  be  painted 
with  a  solution  of  nitrate  of  silver  (3ss.  ad  f  j  j.),  or  liquor  plumbi 
subacetatis. 

Furuncles.- -Small  boils  frequently  occur  in  the  meatus  in 
gouty,  anaemic,  and  diabetic  patients ;  also  in  those  whose  nervous 
system  has  been  greatly  taxed.  The  attack  begins  with  pain,  often 
of  the  greatest  intensity,  radiating  over  the  side  of  the  head  and 
increased  by  movements  of  the  jaw,  or  the  slightest  pressure  on  the 
auricle.  There  may  bo  deaf  uess  as  the  result  of  closure  of  the 
meatus,  not  otherwise.  Examination  shows  little  or  no  redness, 
but  one  or  more  swellings,  often  closing  the  meatus.  These  are 
exquisitely  tender  when  touched.  As  soon  as  the  abscess  bursts 
the  pain  subsides,  but  very  often  one  abscess  after  another  forms, 
till  the  patient's  life  becomes  a  burden  to  him  through  pain  and 
sleeplessness.  Treatment. — Apply  hot  fomeutatloi\^,  \3k  \fifeOt\.  «t  \7«^ 
to  the  traguB,  and  inatil  a  concentrated  solutioii  ol  \iOT«*SAa  ^^^  Vs^ 
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alcohol.  Often  a  plug  of  ootton-wool  soaked  in  glyoerine  and 
laudanum,  and  gently  inserted  into  the  meatus  by  the  aural  foroeps 
shown  at  Fig.  233,  or  Gruber's  medicated  gelatine  bougies,  give 
relief.  When  the  abscess  is  fully  formed  incise  it,  but  not  befoire, 
as  early  incision  is  excessively  painful  and  gives  but  temporary 
relief.  The  general  health  should  be  attended  to,  and  full  doses  oif 
opium  given  to  procure  sleep.  Yon  Trdltsch  recommends  arsenic 
to  prevent  the  recurrence  of  furundes. 

Impaction  of  cerumen  may  be  caiised  by  changes  in  the 
configuration  of  the  meatus,  cleaning  the  ears  with  the  end  of  a 
towel  or  ear-pick,  the  presence  of  a  foreign  body  (such  as  a  piece 
of  cotton -wool  inserted  into  the  meatus  and  forgotten),  and  by 
alteration  in  the  character  of  the  secretion  so  that  it  is  not  easily 
removed  by  movement  of  the  jaw,  &c.  The  chief  symptom  is  partial 
or  complete  deafness,  generally  coming  on  suddenly.  There  may 
be  tinnitus  or  even  giddiness,  often  persistent  cough,  rarely  pain. 
Sometimes  the  impaction  of  oerumen  is  really  due  to  a  peculiar 
laminated  desquamation  of  the  skin  of  the  meatus,  which  becomes 
mixed  with  wax,  and  thus  forms  a  plug.  TreatmetU. — ^If  the  wax 
be  not  very  hanl  it  can  be  at  once  removed  by  S3rringing  with  warm 
water,  the  auricle  being  pulled  backwards  and  upwards,  and  the 
nozzle  of  the  8\Tinge  directed  along  the  upx>er  and  posterior  wall. 
If  any  difficulty  be  experienced  in  removing  the  wax  owing  to  its 
hanlnoBs,  soften  it  first  by  dropping  into  the  ear  for  a  few  nights  a 
warm  solution  of  Incarbonate  of  soda  (gr.  x.  od  fSj.)-  After 
removal  gently  dry  the  meatus  with  a  cone  of  absorbent  wool,  and 
let  the  patient  keep  a  piece  in  the  meatus  for  a  few  hours. 

OTOMYComs  is  a  chronic  inflammation  of  the  external  auditory 
meatus  due  to  the  presence  of  a  vegetable  fungus.  The  okdel 
varieties  are  Asjtergilhu  niger^  flavucenB  and  fumigatus.  ^nie 
symptoms  are  a  sense  of  fulness,  tinnitus  and  occasional  vertigo, 
more  or  less  itching,  and  occasionally  pain.  On  examination  there 
is  seen  a  slight  serous  discharge,  and  the  meatus  is  more  or  lees 
filled  with  masses  of  desquamating  epithelium,  which  on  removal 
resemble  pieces  of  damp  blotting-paper  covered  with  black  or  dark 
yellow  s|K)ts,  while  the  dermis  beneath  is  seen  to  be  reddened  and 
occasionally  bleeding.  Microscopical  examination  of  the  flakes  at 
once  reveals  the  parasitic  natiuro  of  the  disease. 

The  Trent inent  eonsistH  in  fre(|uently  syringing  with  a  warm 
solution  of  perchloride  of  mercury  (1  in  1,000),  or  chlorinated  lime 
(gr.  ij.  ad  f  5J.).  or  hjTXWulphite  of  soda  (gr.  iv.  ad  fjj.),  and, 
when  the  meatus  is  thoroughly  freod  from  the  flakes,  instilling 
alcohol. 

Aural  exostoses  may  roughly  bo  divided  into  the  spongy  and 
the  ivory, 
(a)  The  Sporty i/  ai-e  single  and  geneTO^iy  -^xmssyaia-tad^  ate  most 
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commonly  found  at  the  junction  of  the  cartilaginous  and  bony 
meatus,  are  rapid  in  growth,  follow  suppuration  of  the  middle 
oar,  and  are  frequently  the  result  of  ossification  of  granulations. 
Treatment, — Thoy  can  generally  be  removed  by  seizing  them  with 
a  pair  of  forceps  and  breaking  them  off. 

(h)  The  Iwry  exostoses  or  rather  hyperostoses  may  be  single,  but 
are  more  often  multiple.  They  vary  from  ridgo-like  elevations  to 
rounded  tumours  with  broad  bases  ;  they  are  found  near  the  orifice 
of  the  meatus,  more  or  less  blocking  up  the  canal,  and  grow  slowly. 
Syphilis,  gout,  irritation  of  the  meatus,  and  sea-bathing  are  said 
to  be  the  exciting  anises.  Diagnosis. — At  first  sight  an  exostosis 
may  be  mistaken  for  a  polypus,  but  it  can  easily  be  distinguished 
by  its  hai'dness,  its  rounded  and  polished  surface,  and,  in  the  case 
of  an  ivory  one,  by  its  extreme  sensitiveness  to  touch.  In 
addition  it  is  not  moist,  while  a  polypus  is.  Treatment, — They 
should  not  be  interfered  with  unless  they  cause  deafness  by  com- 
pletely closing  the  meatus,  except  in  those  rare  cases  where  they 
are  associated  with  discharge.  In  such  cases,  as  they  greatly 
lessen  the  lumen  of  the  canal  they  should  be  removed  to  avoid  the 
risk  of  pent-up  matter.  WTien  their  removal  is  necessary,  this 
should  be  done  through  the  meatus  by  means  of  a  chisel  and 
hammer,  or  the  dental  drill.  Sometimes  their  removal  is  facilitated 
by  turning  the  auricle  forwards  by  an  incision  between  it  and  the 
scalp,  so  as  to  fully  expose  the  exostosis  to  view. 

III.  Diseases  of  the  middle  ear  : — Acute  catarrh  may  be 
started  by  any  condition  which  produces  acute  naso-pharyngeal 
catarrh,  such  as  a  severe  cold,  the  exanthemata,  &c.  It  may  also 
be  caused  by  sea-bathing,  or  by  the  use  of  the  nasal  douche. 
Symptoms. — ^The  attack  begins  by  a  feeling  of  fulness  in  the  head, 
followed  by  pain,  which  varies  in  character  from  a  dull  aching  to  a 
severe  throbbing  or  stabbing ;  there  is  more  or  less  deafness  and 
sometimes  tinnitus,  and  even  giddiness,  and  in  severe  cases  febrile 
disturbance.  On  examination,  the  membrane  shows  at  first  but 
little  change  beyond  a  slight  loss  of  lustre,  and  the  presence  of  a 
fine  streak  of  red  along  the  posterior  edge  of  the  malleus-handle. 
In  severe  cases,  the  posterior  sc^gment  of  the  membrane  and  the 
adjacent  meatus  are  red,  and  this  redness  may  spread  over  the 
entire  membrane  till  the  outline  of  the  malleus-handle  is  lost. 
Vesicles  and  even  small  abscesses  may  form  on  its  surface.  liater 
the  epidermis  is  loosened  in  white  Hakes,  and  finally  the  membrane 
distinctly  bulges,  when  the  effusion  of  fluid  is  great.  The  Eustachian 
tube  is  closed  by  swelling  of  its  lining  membrane.  After  some 
days,  varying  with  the  severity  of  the  inflammation,  resolution 
begins,  or  the  fluid  (mucus  or  pus)  biu^ts  through  the  membranO) 
and  is  discharged  into  the  meatus.  Treatment k — Thft  -^^y^t^ 
should  be  confined  to  the  house,  or  even  to  \dtt  \i^,  «rfi««t^w\^  \ft 
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the  severity  uF  tlia  attack.  An  aperient  ehould  at  oace  be  k'^^x- 
anii  an  astringent  g^Tglc.  U  the  pain  is  soveiv,  a  Icmch  nr  two 
should  be  applied  to  the  tragus.  Cold  compreesos  cihoulJ  as  u  rule 
be  avoided,  but  hot  foni<?iitatiLiDH  are  grnt«fu.l  Ui  tbo  jiatient  and 
irenerally  useful.  The  ear  mity  aliio  bv  gently  HyriD|?ed  with  warm 
watiAr,  If  then)  bft  distinct  bulging  the  mcinbruiiu  ahould  be 
incised,  enpeciaUy  if  the  pain  pvrHiHtit.  If  there  bo  any  tendemestj 
over  tlie  mastoid,  thus  should  al«obe  lM«he<l.  After  the  severity  of 
thf  sjinptoms  has  subsided,  the  tymiuLnuni  should  be  inflated  diiily 
by  means  of  the  air-douche,  and  if  the  discharge  omtinuoH,  the  ear 
syringed  with  n  warm  aolution  of  borado  acid  (I  -  40),  night  and 
morning,  and  a  lotion  of  sulphate  of  aac  (gr.  v-  ad  (J  j.),  or  eiiual 
ports  of  rectified  spirit  and  water  instilled ;  or  after  eyriuging  with 
warm  water  and  drybig  the  meatus  with  absorbent  wool,  iwwderad 
boracic  add  mny  bo  blown  in.  If  the  catarrh  i»  ncm'pundent  the 
memhrane  is  rarely  perforated ;  and  even  if  perforation  ocoura,  the 
aperture  speedily  heals  after  the  escape  of  the  fluid.  Inflation 
by  means  of  I'uliti'.er's  bag  should  be  eontinued  with  decreaMog 
frcqueni-y  till  the  hearing  is  niKtored. 

Chronic  rfKULF.ST  t'ATAitHH  (popularly  called  C/wx/mwi)  fuUowa 
the  acute  fonn  of  disease.  Alter  freeing  the  cor  from  discharge, 
the  niembmne  appears  thickened,  yellowish  fnim  the  presence  <rf 
sodden  epithelium,  or  if  this  haii  been  removed,  ntddiah  in  hue. 
In  eoiuu  part  of  it  a  perforation  can  usually  be  detected  varying 
in  ain>,  the  margins  granular  or  clean  cut.  If  lai^,  the  lining 
mouilirano  of  the  tyiiipatium  can  also  be  iwen,  vatying  in  colour 
fn)]ii  pale  pink  to  dork  n-d,  according  to  the  degree  of  inflammation 
I>n'<>i'ut.  ^Vhen  very  small  and  situated  anteriorly  the  perfdratini 
Mimi'times  cannot  be  seen,  but  itn  existence  can  b»  proved  by 
inflating  the  tympaniun  and  listening  with  the  diagnostic  tube^ 
The  amount  of  deafneiu  jnwient  in  chronic  purulent  catarrh  variea 
grmtly.  There  is  mrely  tinnitus,  bnt  giddinust  in  for  from  un- 
coiiiuiou.  It  is  in  this  fonn  of  diseiise  that  pntienU  are  spi-ciallj 
liahlit  to  the  ciiniplimtions  which  will  bo  cnnniilernl  Inter.  Trmt- 
mr«l.  \ttar  attention  to  the  geuentl  health,  the  most  iinporlant 
]ini1  of  the  tn-ntinont  is  gnatt  clenulinnw.  If  a  i|iiautity  of  half- 
dried  Hx-n'tiou  niixul  ntth  ejutholiul  d/hrin  lie  found  in  the  nieatns, 
thin  shiinlil  lirHl  lie  reinovt<d  by  the  iniitillHtioii  of  wanii  biiurlKinale 
of  suda  (gr.  X.  ad  t^ij.)  tor  soveml  nights,  and  tlien  thoroughly 
syringing  the  ear.  Next  let  the  ear  be  s^nringed  with  warm  buraoie 
acid  night  and  morning,  and  after  drying  the  meatus  blow  in 
powdered  boracic  acid.  It  this  treatment  be  unsuccessful,  then  try 
an  alcoholic  solution  of  buracic  acid  ;  or  if  this  cuunes  pain,  the 
solution  may  at  firHt  be  dilute  witli  un  equal  quantity  of  water. 
Or  sulphate  ol  sine  (gr.  x.  od  fjj.),  or  ooetato  of  lead  [gr.  iij. 
ad  f  jj.)  may  be  tried. 
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If  the  perforation  be  large  and  the  mucous  membrane  of  the 
tympanum  much  swollen  it  should  be  touched  with  solid  nitrate 
of  silver,  or  a  saturated  solution  of  chromic  acid.  Often  when  the 
discharge  has  ceased,  the  membrane  remains  perforated,  and  there 
is  considerable  deafness.  In  such  cases  the  hearing  may  be  greatly 
improved  by  means  of  an  artificial  manhranv. 

Without  here  disciissing  how  the  artificial  membrane  act«,  it  is 
sufficient  to  say  there  are  two  kinds,  known  as  Yearsley's  and 
Toynbeo's.  1.  Yearsley'a  consists  of  a  piece  of  moistened  cotton- 
wool, rolled  into  an  elongated  plug,  and  applied  with  a  pair  of 
forceps  specially  designed  for  the  purjwse  (Fig.  234).  2.  Toynhet^a 
consists  (Fig.  23o)  of  a  disk  of  soft  india-rubber  with  a  piece  of 
silver  wire  attached  to  the  centre.  The  former  has  the  advantage  of 
being  less  irritating  to  the  ear,  and  can  be  moistened  with  medicated 
fluids,  should  any  discharge  still  persist,  but  it  has  the  disadvantage 
of  being  more  difficult  to  apply.  Toynbee's  is  easily  applied,  but  it 
is  moi'e  irritating  to  the  ear.     There  are  various  modifications  of 


Fio.  234. — Forceps  for  inserting  artificial  drum. 


Fig.  235. — Toynlnie's  artificial  drum. 

Toynbeo's,  the  best  being  Grnher^s,  It  is  impossible  to  tell  in  any 
given  case  whether  the  artificial  drum  will  succeed  ;  this  can  only 
be  ascertained  by  tiial.  When  successful  the  artificial  drum  should 
only  be  woni  at  first  for  a  few  hours.  The  length  of  time  should 
gradually  be  increased  as  the  ear  becomes  accustomed  to  its 
presence.     It  should  always  be  removed  at  night. 

Attic  disease  is  the  nanio  given  to  purulent  catarrh  of  the  upper 
and  j)ostorior  part  of  the  tympanic  cavity  which  is  practically  cut  off 
from  the  rest  of  the  cavity  by  the  projecting  ridge  of  the  aquoductus 
Fallopii,  the  ui)per  part  of  the  malleus  and  incus,  and  a  fold  of  mucous 
membrane  (Fig.  237,  A  and  a^).  rosteriorly  the  attic  communi- 
cates freiily  with  the  mastoid  antium.  Although  purulent  catarrh 
of  this  cavity  is  usually  part  of  a  general  catanh  of  the  tympanum, 
a  very  slight  inflammatory  swelling  of  its  mucous  lining  may  shut 
it  off  completely  from  the  rest  of  the  tyuipauuin,  and  the  retained 
matter  esciii)es  through  Schrapneirs  membrane.  The  discharge 
often  persists  after  it  has  ceased  in  the  general  tympanic  ca-nyI-^  ^ 
and,  if  long  continued,  as  it  frequently  is,  a  iiuiuXi  \>o\^\i\3kA  •a.\i\\^»x>i 
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through  Ulc  pcrfurutinn  iii  SchropneU'a  muinbrnne.  Cnntinued  di»- 
cliiirgo  ofti'H  Il'biIk  nlm  to  iiirii-n  of  Ihu  lii>ail  ul  Uii'  moUtnis  or 
incus,  and  to  Ihu  furmation  uf  caxoouft  innMce  {•hilnlraUfir'a). 
The  Trnitiiiriit  is  the  satni.'  as  for  purulent  tatairh  i>f  tbo  genentl 
tynijuinic  iMivity.  It  Ihu  disdiurgo  ig  ulistinate.  llie  i-aTity  laay  hn 
thiti'iiUKhly  I'leaneed  by  ineuiis  of  the  intr<it)iiipunu!  emiigi;,  itr  it  mnjr 
lie  adviBalile  to  reinoTt.'  the  malleus  anil  inciiB,  uspMially  if  oitlmr 
of  tbcae  bones  bn  i»rioua.  Uy  so  doing  ]il(^nty  uf  room  ie  afforded 
fur  Ihonxugh  irrigation  of  the  cavity.  If  the  infliinimation  estenda 
to  the  nia»tni<l  cells  the  mastoid  nntriiiD  must  be  ojieuocl  and  the 
attic  carefully  acmpod. 

Varii>U8  iviu/i^tm/MHw  may  arise  in  the  ooursu  of  chronic  ]iuru- 

loiit  catarrh.    These  art  1,  pulypi;  2,  mastoid  disoaw-;  3,  oartA* 

and  necrosis)  4,   meningitia  and 

intracmnial  suppuration  ;  and   &, 

phlebitis  and  soptictcmia. 

{!.)  I'OLYPI  niay  grow  from  the 
tympanic  menibrane,  the  meutaa, 
or  tho  tym)>anic  iwvity.  Those 
growing  from  tho  meatna  are  not 
true  polj-pi;  but  (or  brevity  tKay 
will  be  all  claased  under  the  nuna 
of  polypi.  Thoy  vary  tiiurh  iti  eise. 
boing  Bouietiiuos  not  lunnr  than 
a  uiUMtord  seed,  ut  othor  times  largo  enough  to  project  l>eyond  the 
oxt«rna1  orifice  of  ihe  inoatus.  They  arc  usuatly  bright  rod  in 
culuur,  but  may  be  pale  pink,  and  when  very  large  gn-yish  )'e1low. 
Tbi<y  bleed  more  or  less  readily  when  touched.  'Die  diagnoeia  is 
easily  mode,  but  core  must  be  taken  nut  tu  mistake  u  swollen  and 
vimcular  mcmbione  tor  a  puly]>us.  In  caao  uf  doubt  tho  mobility 
of  thu  latter,  when  touohed  with  a  probe,  will  settle  th«  puiaL 
Trnilmrtil.-  -I'ulypi  growing  froiii  tile  tympanic  mninbmro  dionM 
bo  dcslroyiid  with  a  sutunited  aolution  of  chromic  acid  or  jiuruhloridn 
ut  iron  Hp]>li(iil  by  menus  uf  a  piron  uf  cottnii-woul  twisted  round 
a  Una  ]iuir  of  turot-^xi  JFig.  '2'Jii).  When  tho  growth  sjiringa  from 
the  meatus,  and  )t>  not  too  far  in.  it  can  eaaily  l>e  piiicheil  off  with  a 
pair  of  aurul  forcijis :  whirn  dn-por  in,  it  cun  1w  n'mjied  off  with  a 
HUiall  nliar])  B]HX>n.  TbuM!  of  larger  axe.  eapecially  when  aritang  in 
the  tjinjHintr  cavity,  shuuld  ha  rumuviid  hy  tho  xnamtKig.  236). 
If  thu  growth  be  of  a  large  «i>te,  ur  lung  duration,  ami  Sm  in 
Hlructuni,  it  is  miwt  uaaily  romoTod  by  seixing  it  with  a  pair  of 
itrnudng-forropn.  and  *>lowly  twisting  it  round  on  it«  own  axla. 
Vara  must  lie  Ukonlolix  tlu' Jiatient'H  hfiid  in  order  to  aniid  auddta 
niovemeut  ou  hi"  jmrt.  Uowcvcr  renvnoil,  the  root  of  tho  polyinii 
must  bo  touched  with  u  wituniti^l  solution  of  chromic  acid  or  par- 
chloride  uf  in.>n  till   it   in  quite  dcstroyMl,      It  can  also  bo  more 
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specHlily  destroyed  by  means  of  the  galvanic  cautery,  but  this 
necessitates  the  use  of  an  ana>sthetic.  J)uring  the  time  oc<iupie<l 
in  destroying  the  root,  the  ear  must  bo  syringed  twice  a  day  with 
warm  water,  and  alcohol  dropped  into  the  meatus  and  retained  there 
some  minutes. 

(2.)  Mastoid  disease. — Not  unfrcquontly  inflammation  of  the 
tympanum  spreads  to  the  mastoid  colls,  espooially  to  the  largo 
irregidar  cells  {mastoid  antrum)  situated  just  l)ehind  and  slightly 
above  the  oxtonial  auditory  meatus.  Its  nmrHc  varies  considerably . 
In  mild  cases  the  inflammation  is  suj^erficial,  and  resolution  soon 
takes  ]>laoe,  or  if  more  chronic  there  may  be  gradual  ossification  of 
the  inflammatory  products,  and  conversion  of  the  mastoid  cells  into 
solid  bono.  More  often  there  is  suppuration  with  more  or  less 
softening  and  breaking  down  of  the  bony  trabeculao  of  the  cells, 
and  the  formation  of  granulation  tissue.  As  the  disease  progresses 
perforation  of  the  bony  walls  occurs,  most  frequently  on  the 
surface  of  the  inaHtoid  process.  The  matter,  however,  may 
travel  backwards,  and  may  burst  into  the  middle  or  posterior  fossa 
of  the  ci-anial  ciivity.  If  the  matter  eso^ipes  on  the  inner  side  of 
the  a])ox  of  the  mastoid  jiroc^ss,  it  burrows  down  beneath  the  deep 
cervical  fascia  into  the  nock.  When  the  abscess  makes  its  way  into 
the  cranial  cavity  thoro  is  considerable  dangt»r  of  thrombosis  of  the 
lateral  sinus  with  ])yuMiiia  or  encephalic  abscess.  The  Symptoms 
are  deei)-seated  teiMlenioss  on  i)ressurc»,  and  when  the  iHjrioMteum 
is  involved,  redness  and  swelling ;  th(?  ear  also  pix)3ects  more  or 
less  luiduly  from  the  side  of  the  head.  If  the  abscess  is  making 
its  wav  to  the  surface,  there  is  after  a  time  fluctuation.  The 
febrile  disturl)ance  is  genoinlly  more  marked  when  the  inflammation 
is  dee])-Heate<l  than  when  it  is  superficial.  Sometimes,  esi^cially  in 
more  chi*onic  coses,  the  svm])toms  are  very  obscure,  there  being  little 
indication  of  the  mischief  l)ey{)nd  deep-st'ated  jmin,  tenderness  on 
firm  j)ressure,  and  some  fever.  It  is  in  such  cases  that  the  inflam- 
mation is  apt  to  s])read  to  the  cranial  cavity.  Treatment, — In  the 
early  stages  a])ply  hot  fomentations  and  leeches,  and  as  soon  as 
fluctuation  can  l>e  detc^cted,  a  irovt  incision  should  l)e  made  into 
the  swelling,  and  l>oracic  poulti(;es  applie<l  afterwards.  In  obscure 
cases,  if  the  i)ain  persists  and  the  tem]>erature  remains  above  the 
normal,  the  cells  should  lx»  opened  by  inejins  of  the  chisel  or  gouge, 
so  as  to  eht:i])lish  a  fre<^  communication  with  the  antrum. 

(3.)  (^aries  and  necrosis.- -The  pai-ts  of  the  temi)oral  bone 
most  fi-eciuently  attacked  are,  the  mastoid  process,  the  i)osterior 
wall  of  the  me^itus,  and  the  roof  of  the  tympanic  cjivity.  It  is 
generally  ejisy  to  make  a  diagnosis,  but  when  the  deeper  parts  ai*e 
affected  it  may  not  be  jiossible  to  do  so  with  certainty.  The  poiut& 
that  will  h<4p  the  surgeon  ai-e,  facial  pa\t^y,  W\^  -^t^vs^wr^  ^V 
Q&ejiBJre  discbarge  in  spito  of  cleanlinesH,  and  ^raivvxijaAaoTX^  TWfts^aeft.^ 


dura  mater  and  tlic  Ixmo — snhrninnt/  (thscf-.v 
('orol)(dlum.  Subcranial  al)s(('ss  is  j^onora 
tho  tympaiunn  or  on  tlio  ])ostcrior  surtax 
cerebral  al)Scoss  in  the  liind(n-  part  of  the  nii( 
lobo ;  cerebellar  a])sco8s  in  the  anterior  par 
in  the  course  of  chronic  suppuration,  heati 
of  temperature  supervene,  we  may  strong 
mischief,  and  if  in  addition  there  is  photo] 
and  optic  neuritis,  the  diagnosis  is  all  but  c 
the  symptoms  point  to  the  probability  of 
skull  should  be  trephined,  and  an  attempt  i 

The  position  of  the  trephine  ojKsnings  t 
following: — (a)  to  reach  the  mastoid  ant 
trephine  opening  should  1)0  J  inch  behind 
centre  of  the  external  auditor j^  meatus ;  {b) 
surface  of  the  petrous  bone,  and  roof  of  the 
of  the  opening  should  be  I  inch  above  the 
(r)to  expose  the  lateral  sinus,  the  open 
behind,  and  \  inch  above  the  middle  of  the 
tempore- sphenoidal  abscess,  trephine  J  to  1 
posterior  margin  of  the  meatus  ;  (c)  to  rea 
trephine  IJ  inch  behind,  and  \  to  i  inch  b 
meatus.  Use  a  half-inch  trephine,  and  aftei 
ing  when  necessary  with  chisel,  gouge,  fore 

(5.)  Phlebitis  and  seitic;emia. — Phlel 


COMPLICATIONS  OF  KIDDLE-)  _ 

removing  the  clot,  thoroughly  wash  out  tho  b:  ^^^ 

iodide  or  perchloiide  of  mercury.     If  in  doubt  whether  S^ 
siiius  be  plugged,  it  may  first  bo  explored  by  inoaiis  of  a  groovea 
needle.     Gven  though  the  lateral  ainuB  be  free  from  clot  or  purulent 
matter,  if  there  are  distiuct  indications  of  septic  infection  due  to  the 


7ra,  237.— Section  »f  the  right  temporal  l>one  U>  show  the  elTecM  of  sniipDra- 
tive  otitis  medin.  Tbe  membiBiia  tjinpuni  and  Kome  of  the  osaietea  hkve 
ilixappeareil  ;  the  attic  ia  enonnoQely  enlarged  anJ  stilt  containB  aome  pua 
aa  seen  on  the  left  side  ;  the  internal  jugular  vein  is  filled  and  blocked  h;  a 
dark  breakinK  down  clot.  jamlA'.  Attic,  i.  Section  of  external  auditory 
meatuB.  a.  Enlarged  glnnd.  i  c.  Intemal  carotid,  j  v.  Intemnl  Jugular 
vein,  a.  Trephine  hole  to  loaatoid  eella.  h.  Maatoid  proccaa.  r.  Tjm- 
panum.      (St.  Hurtholo  to  sir's  Hoapitul  Museum,  No.  ■2S76c.) 

ear  mischief,  the  jugular  Hhoiild  still  he  tied,  and  the  lateral  sinus 
laid  open  and  plugged. 

ChBONIC  KfiN-rUKl'LENT  CATARRH. — By  far  the  largest  propor- 
tion of  cases  of  deafness  met  with  are  duo  to  chronic  catarrh.  So 
many  pathological  conditionn  are  included  under  this  heading,  that 
it  is  impossible  to  do  more  than  \x>  give  a  very  general  outline  of  the 
■jmptoma.  The  affection  may  result  from  elii  &t:;viL\.&  akXsf^,  Ns^&. 
more^/ioraU^jssciiroiucaSecUonbomVbe'^et^^^iA.  "&«wA<*?% 
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I'lieiiniatiam,  anil  i^bition,  are  preilinpiiKioje;.  and 
le  casm.  exuitKi^  imiisea.  Liirgu  dnses  a(  iiuiitifie, 
~  long  i^ontiiiued,  may  also  bo  on  exciting  oauw.  'tho  diMnae  &t  And 
jirogrosacs  «i  inndioaaly.  aa  uften  to  remain  unanapectod  fnr  •ciin* 
liiue.  In  many  cascD.  tinnitus  ig  the  firat  and  perhn]Mi  fur  a  tima 
the  only  symptom.  More  often,  however,  the  oariieat  symptntn  is 
slight  diffloulty  of  hearing  general  converBation ;  lat«r  there  is 
tinnitus,  at  first  in tertnittent.  aflorwurds  imrtdHtent.  Orndiiolly  tl)« 
d^fnesB  increases  till  it  lieuumes  miirkt>d.  This  deiiFnent  tmim 
grantly  with  the  state  of  tho  weather  and  the  patisnt'n  g(<ner^ 
health.  There  ia  rurely  pain,  and  when  present,  it  i»  trunnent, 
and  never  severe.  There  i^  oft«n  a  sense  of  tightness  in  the  KmuI, 
and  u  feeling  oa  if  the  ears  were  stopped  with  cotton- wool.  Som»- 
ttmes  there  is  giddiness,  and  some  patients  hear  perfectly  in  * 
vibnitiuf/  noise,  as  for  instance  in  a  railwiiy  carriage.  On  iiuipoo- 
tion,  the  meatus  is  dry  and  shining ;  and  occusionHlly  it  contains 
impacted  oammen,  the  removal  of  which,  however,  caums  no 
improvement  in  hearing.  The  mpnibrane  varies  greatly  in  appear- 
ance. At  times  it  is  normal,  uftener  more  or  less  opaque ;  rmroly 
is  there  any  sign  oF  congestion.  The  anterior  segment  may  bp 
retnvteil.  the  handle  of  the  malleufl  being  sharply  dolined,  or  the 
DQtire  membrane  may  be  cujiped,  and  the  handle  drawn  inwarda 
and  backwards.  Opacities,  calcareous  dejHinits,  and  thinned  spobi 
are  often  seen.  The  coni'  of  light  may  bo  altered  in  direction,  may 
be  limkon  intji  {loinls.  or  may  disajipear.  Illiiniiscopic  examination 
may  show  the  naso-jilkgryngoal  milcons  membrane  swollen,  eon> 
gosted,  and  grnnulnr,  nr  |Mle  and  dry.  Adenoid  vegotatkins  msf 
bo  present,  The  Kustuchiun  oriBue  may  bo  obliteratad  by  ctcatridal 
btuiits,  or  vnrioualy  distorted,  Inflation  may  ]ir»ve  the  ranal  patonl, 
or  wore  or  less  obstmcleil.  It  the  labyrinth  be  not  wrionaly 
invnlvnl,  the  tuning-fork  is  heard  louder  in  the  sUTccted  VU. 
Trailnfnl.—Tba  nnmil  cavity  mid  pharynx  should  In-  oxaminod 
and  OS  far  ns  possible  rmt'ired  to  a  healthy  condition  (xon  lliswstB 
of  N'une  and  I'haryiix).  The  jintency  of  the  EuHtochian  tulw  must 
be  rnsloml.  if  possible,  by  means  of  the  air-diiiicho,  cut]iel«r,  W 
electric  bougie.  The  niiwtrils  should  bn  syringiMl  through  with 
wnnii  wiliue  sotiitions.  iintl  mntringi'iit  gitrgles  when  neeeaaoTjr 
ahuuld  lie  given,  or  thi-  throat  puintnl  with  nitrate  of  silvw, 
vhluridu  of  zinc  or  glycerine  of  tannin.  If  Lhene  nicana  tail,  th« 
chloride  of  ammonium  inhuli^r  may  be  tried  or  niislicatod  fluids 
may  tie  injectwl  into  the  t]ini)anum.  nucti  iw  bi<iirl>iinale  iif  patiwh, 
imlide  iif  potassium,  vapour  of  ioiline.  or  pilocarpine,  •llhooi^  I 
cannot  nay  I  have  obs«rvod  much  bouclit  from  tlieir  use.  Som* 
surgeons  rrcotninnnd,  in  obelinalo  raM«,  perforating  tlie  membran*. 
aud  dividing  the  tensor  tympaoi,  the  pooterior  fold,  or 
J^gKUient  of  the  malleus. 
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rV.  Diseases  of  the  internal  ear. — Our  knowledge  of 
diseases  of  the  intemnl  oar  is  still  so  imporfoct,  and  our  means  of 
treatment  so  inadequate,  that  this  part  of  the  subject  need  not  be 
discussed  at  any  great  length.  Diseases  of  the  internal  oar, 
although  often  ])rimary,  are  more  f reiiuently  secondary  to  diseases 
of  the  middle  ear.  The  causes  are: — 1.  General  diseases  of  the 
system,  especially  the  zymotic  diseases,  such  as  scarlet-fever, 
measles,  mumps,  typhus,  diphtheria,  &c. ;  also  anrBmia,  lactation, 
and  especially  syphilis.  2.  Extension  from  the  middle  ear,  either 
directly  or  indirectly  by  causing  reflex  vaso-motor  changes  in  the 
labyrinth.  3.  Intra(>ranial  mischief,  such  as  aneur^^sm  of  the 
basilar  artery,  meningitis,  abscess  or  tumours.  4.  Sudden  loud 
noises,  such  as  heavy  aiiillery  firing.  5.  (ircat  emotion ;  and 
6.  Continued  use  of  largo  doses  of  quinine.  The  chief  jtoints  of 
diagnostic  value  are: — 1.  The  vibi*ating  tuning-fork  placed  on  the 
middle  line  of  the  head  is  heaixl  less  distinctly  with  the  deaf  ear,  or 
if  both  ears  be  affected,  it  is  not  heard  at  all  or  very  indistinctly. 

2.  The  tuning-fork  when  it  has  ceased  to  be  heard  through  the 
cranial  bones,  can  still  be  heard  when  placed  opposite  the  meatus. 

3.  The  tuning-fork  when  it  has  ceased  to  be  heaixl  by  the  patient, 
can  still  be  heard  by  the  surgeon.  4.  The  patient  hears  the  tick 
of  the  wat(;h  projwrtionatoly  better  than  speech.  5.  There  is 
generally  nausea  or  vomiting,  giddiness,  und  always  tinnitus. 
None  of  these  signs  and  symptoms  when  taken  separately  are  of 
much  value,  but  when  taken  together,  they  are  strong  presum])tive 
evidence  of  mischief  in  the  internal  ear. 

MENikRE^s  DISEASE  is  a  sudden  hivmoiThagic  effusion  into  the 
labyrinth.  The  symptoms  are  very  marked.  The  patient,  whose 
hearing  was  more  or  less  perfect  before  the  attack,  is  suddenly 
seized  with  intense  tinnitus  and  giddiness,  often  so  great  as  to 
cause  him  to  fall.  The  giddiness  is  followed  by  nausea  or  actual 
vomiting,  faintness,  and  cold  sweats.  On  recovering  somewhat, 
he  finds  ho  is  deaf  with  one  ear.  The  giddiness  sooner  or  later 
passes  off,  but  the  tinnitus  and  deafness  persist.  If  the  deafness 
is  a])solute,  the  tinnitus  may  eventually  disappear.  Trmtment, — 
Quinine,  bromide  of  potassium,  subcutaneous  injections  of  pilo- 
car})ine,  and  electricity  are  recommended ;  but  all  treatment 
directed  towards  restoring  the  hearing  is  genei*ally  useless. 

Auditory  vertigo  is  chamcterized  **  by  a  sensation  of  motion 
referred  by  the  patient  either  to  himself,  or  to  surrounding  objects, 
which  seem  to  revolve  in  certain  defined  planes  "  (McBride).  The 
attacks  are  generally  paroxysmal,  but  often  th(»re  is  more  or  less 
constant  giddiness,  with  occasional  exacerbations.  As  may  be 
seen  alx^ve,  auditory  vertigo  is  a  prominent  8ymi)tom  in  Meniere's 
disease,  but  many  causes  may  give  rise  to  tVv^  w^txv\»\«vw.>  wa^s^ 
as   {a)  increased  pressure  on  the  secondary   TxieinVsiwcaft,^  vA.  ^Qoft 


^ 


..  . g  w  the  firat  ^/oft-  ' 

At  tmh  »jmftun.    Hon  often,  hovMtr,  tbe  >r^ 
•light  AOrukr  of  ham?  gtatnl  ttmrntm^tj^^ 
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:  tUl  it 


nMufctd.    ntis  draifn* 


|RW%    vith  Ik^  «(ate  al  th»  vtatkH-  and  tlir  palient'n 

hiwhh.     ThMV  B  ivKlf  pUB,  «ul  whea  pcvwiit.  it  is 

ftkd  nenr  M^m.    T1»v  w  uAan  >  bomb  of  ti^Itie««  in  u 

mad  a  Wlhig  m  if  th«  «•»  wmv  ^h^Vpd  vitb  cotUoi-wuoL 

tiwM  thri    is  giUnMB.  aad  hbm  patMdt*  hear  perfectly 

nlnaOay  M«w.  u  for  inaUim  in  >  nil«»T  caniage.     On  i) 

tioo.  the  »iM(na  H  4rjr  and  ahiBing :  and  owMJonally 

i«^t«I  of  wiiicli,   hovn-er. 

The  nutnbnne  rariesgii'atlr  in  appMT- 

ttcr  uMre  iir  Ic«f>  opaque;  ruttj 

ia  then  aaj  Mgn  ol  cnaywtiwt.    The  anterior  Eo^^ent  iiiaj  h» 

nlrKtod.  tha  haadfe  of  the  BaOaiM  being  abarply  d*-fiD«d.  ur  the 

Mlin  Miwat— ■■  Mar  ^  <=*>|9>A  a*^  the  handle  drawn  inwanit 

a»d  haekmda.     (^>dlM«.  aUMnona  depoMta,  and  IliinnM!  fipota 

ai«  oAm  Men.    tha  oonv  at  tight  aiay  be  altMwl  ia  dimctiaQ,  maj 

ha  brnlud  into  pnto.  or  m»y  diaai^car.    Rhinoscopir  Maininstioa 

vajr  ahov  tha  imwi  |iiaiji>i|,<«l  ■vrhik  membrane  Hvollen,  ccb- 

giiltd.  avd  gtaavkr.  «r  paia  and  di;.    Adonoid  vegrtatioD*  aaf 

b*  pnwMt   Hm  RuAachtan  ariSon  nay  be  t>bUtPnl«1 1>7  cicatriciA 

hawla.  «r  vanovalr  ilittostad.   Inllalirw  ua.y  prov«  tho  rnnal  patw^ 

or  BMr*  or  kms  ofaatrurW.     H  ihn  kbrriiith  be  ii'>t  mTioorfj 

innilTn^  th«  timing-fark  ia  houil  loudor  in   iha  affraW  aar. 

Tfif*^.'.      IV    ii,^l    .-..vitv    .1....!    [Ur^.v    -ho:M  \-  ..XHinin-I    ' 
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tym|wniim  iiidu<^  by  occninulatirinH  of  wnx  in  thn  mcntiu.  forciltlo 
c^ioging,  or  rotrat'tion  of  the  niembmna  tyniponj  due  to  obutruc- 
tton  of  the  Eiiatnchiaji  tubo ;  (h)  fluid  oociunulatioiiB  in  Um 
tynipouii.'  cavity ;  (r)  vnsculur  nnd  nprvous  t^han^ro".  "T  effuiiioii 
and  secondary  formationn  in  tho  Inbyriiith  itself;  (>/)  intnLcruitftl 
lesion B  ;  (')  dysjMspitia.  nnd  (/)BU('h  drugs  ub  ijitini no  and  Miliciti. 
Tmilmmt.—The  troohnent  tonsiBls  in  finding  tho  cause,  if  pasBlble, 
and  attempting  to  rumovo  it.  When  this  is  iuipoAsiblti,  lur^e  (loaea 
of  bromide  of  potanaiuin,  aliino  or  (xiiiibincil  with  hydrobniinic  acid, 
will  bu  fiiiind  niiiBt  eHii^nus.  Next,  quinine  in  liirg<'  dtwn).  bat 
this  niuHt  be  carefully  wiih'hed ;  und  luHtly,  the  luo  of  ttiv  i-oiitdnuoaa 
current  of  ek^tricity. 

TIKNITC8  AttKiL'ii  ariam  under  meet  varied  conditions.  The 
sounds  complained  of  are  very  numeroiD*,  but  may  be  divided  into 
rin^nj;,  rushing,  bubbling,  and  pulxatiiif;  Htiuiidf.  Any  abnormnl 
ounditiun  of  the  auditory  ap]iBmtus  will  prmluce  it,  such  a» — 
t ,  aet^niulations  of  wax  preHsing  on  tho  druni-merabnuM ; 
'1,  iu<'r«iiw<d  intm-labyrintliina  famsion.  Iroin  unduf  preflaure  on 
tho  fenentiTTt  (cither  by  fluid  in  tho  tympanum,  or  retraction  nf  th» 
inembruiia  tjmp&ni  tlirnugh  obatmetioii  nf  tho  Kuntat-hinn  tube); 
or  lastly,  hyporaniiia  of,  or  pathological  ohange  in,  the  labyrinth, 
lint  in  aildition  to  tliew  local  caunos  tinnitus  may  be  product  hy 
cauwB  acting  at  a  diHlnnoe,  such  an  atuemta,  chlorottis,  pulsating 
exophthalnios,  luieurysm  of  tho  voi-toliral  arten-.  corebrol  disMM, 
large  doses  of  quinine,  or  aaliuin,  TrraliHrnl, — In  every  ™ao  it  is 
importfuit.  if  jiossiblo,  to  asoertiun  whether  the  causp  i«  to  be  found 
in  aomi'  derangement  of  the  auditory  apparatus,  or  elwwhero.  If 
tho  oauMi  lie  local,  it  is  gennrolly  jiotiBihle  to  relieve  or  cure  the 
tinnitus  by  curing  the  load  alFcvtion.  If  tho  tinnitux  depends  on 
g<>Deral  aneeuiia.  wjine  fonn  of  iron,  with  a  generous  diet  and  tha 
addition  of  stiinulnnt^  may  )«  sutHciont  to  eOecta  cure.  Tftlwra 
be  hypenesthoMin  of  tho  ni-rvoun  syntem.  the  bromidesaro  indiCMrted, 
with  the  addition  of  hydrobrnniic  acid,  if  tho  singing  is  of  a  pnbat- 
ing  cburucter.  TinitituB  fri<i{uently  occurs  in  patients  of  a  rlimi- 
niatic  dintbusis,  nnd  in  such,  anti-rheumatic  treatment  is,  of  ootnM^ 
indirulnl.  i  Khor  muiMliiw  failing,  the  surgeon,  empiriinlly,  tmj 
tr7  ehtorido of  iimmouiutn,  nitrilo  of  wnU,  and  laslly.  the  coutinnous 
nirront  of  rlentricity, 

linKASU  or  THE  KVK. 

hj  Vxtn*  a.  JaiBof.  M.G..  P.R0..1..  1  >|.hthnlmic  Surgton  lo 

St.    llarthulomca '■  [l»[>iUl. 

PiiTfticiL  KXAMi.itATioN  OF  HIE  ETK.  -For  the  roniplete  and 
thorough  (<xaininatiiin  of  iho  i<>'e  it  i*  necesnarj-  that  it  should  ba 
cxauiwod:^!}  Iiy  the  iinaidi<d  oye  with  or  without  tuiaU  iUununa« 
tion;  ('J) by  the  opbtbalnu><Htii>e :  (3)toT  arat^uoM  of  vinoD,  fialdl 
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of  vifiion,  colour  sense,  and  tension.  Tn  all  cases  where  practicable 
each  observation  on  the  one  eye  should  be  repeated  on  the  other  for 
comparison. 

(I.)  Examimttioh  hy  the  unaided  eye  with  or  without  focal 
illumination. — Seating  the  patient  in  front  of  a  window,  or  in  a  dark 
room  with  the  lamp  to  the  left  and  about  two  feet  in  front  of  him, 
dirt»ct  and  concentrate  the  light  on  his  eye  by  a  biconvex  lens  of 
abf)ut  2h  inches  focal  length  {/oral  illumination).  First  look  at  the 
/iV/«,  and  toll  him  to  open  and  shut  them  ;  then,  with  the  lids  open, 
to  execute  the  various  complete  in,  out,  down  and  up  movements  of 
the  eye  to  test  the  extrinsic  ocular  muscles.  Along  the  edges  of 
the  fids  look  for  the  punctii  which  ought  to  be  applied  close  to 
the  ocular  conjunctiva.  Press  near  the  inner  can  thus  over  the 
lachrymal  sac  to  see  if  any  discharge  passes  through  the  puncta. 
Evert  the  upi>or  lid  to  examine  its  conjunctival  surface  by  directing 
the  patient  to  l(x>k  down  to  the  ground,  laj-ing  a  probe  horizcmtally 
on  the  extonial  surface  of  the  lid  and  then  taking  hold  of  the  lashes 
turn  the  lid  over  the  probe.  Pull  down  the  lower  lid  to  examine 
its  conjunctival  sui-face. 

The  ocular  conjundira  should  be  tninsparent-looking  and  a  few 
small  vessels  should  l)e  seen  through  it  pei-forating  the  white  or 
bluish  sclerotic.  Just  exteraal  to  the  inner  canthus  is  a  small 
greyish-red  i)rojection,  the  caruncle,  and  extending  from  it  a  pinkish 
fold,  the  plica  semilunaris. 

The  vessels  seen  in  inflammations  of  the  eye  may  be  divided  into 
the  following : — 1 .  The  posterior  conjunctival.  Those  are  generally 
scarlet  or  brick-ro<l  in  c<^lour,  tortucms,  moveable  with  the  con- 
junctiva, and  do  not  disapi>ear  on  pressure.  2.  The  suh-conjundival 
are  branches  or  radicles  of  the  anterior  ciliary  vessels  and  are 
divided  into  the  j)er/oratiny  and  the  ejiiscleral.  The  per/orating 
arteries  stop  al)out  ■^^^  inch  from  the  corneal  margin,  and  are  well  seen 
in  glaucoma;  the  episcleral  arteries  form  a  pink  zone  of  straight 
parallel  vessels  (rircumccrrneitl  zone)  disappearing  on  pressiu*e,  and 
are  well  marked  in  iritis  and  keratitis ;  the  episcleral  veins  are  dark, 
dusky-looking,  oft^n  in  limited  patches,  and  are  found  in  cyclitis, 
scleritis,  glaucoma,  iV:c.  3.  The  anterior  conjunciiml  vessels  ai*o 
superficial  bran(;hes  of  the  anterior  ciliary.  They  are  bright  re<l  in 
colour,  found  near  thf»  cornc«,l  margin,  and  indicate  suix^rficial 
corneal  mischief. 

Next  examine  the  cornea  y  the  depth  and  contents  of  the  anterior 
chamber,  and  the  iris  as  to  its  colour,  polish  and  pupillaiy 
apertiu'e. 

The  normal  pupil  is  from  3*5  to  5  mm.  in  diameter,  circular, 
regular,  slightly  to  the  nasal  side  of  the  centre  of  the  c<)mea,  and 
equal  to  and  varying  with  its  fellow  under  diffeteut  ^'5i^vifc«»  vaV 
illuminati<>7j.      The  pupil  should  contract : — on  '\i^V\»YU%  SJwcvywoL 
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into  tho  mmo  cyo  (dirert  ligfJ  rrflrj),  on  lipht  Wuk  Ihiwini  into 
thu  opponte  oye  {fDiuriuuii/  light  rrflm).  and  oil  uuuimniiMlutiun  vt 
on  the  ouDTeri^vnt  muvomtoita  of  tliii  i>3'c  iwscHiiatetl  with  iKcmnmo- 
dution  {lummmndatiim  Tefiri).  It  should  dihito  oti  one  or  both  eyv» 
being  diadcd,  and  abo  on  stunulatioti  of  a  Mosory  iitTvo  (triwiMy 
rt/u).  Atropine  and  hoinatropino  produce  a  dihiled  pupil  (myr/ri- 
cuu)  inactive  bi  any  of  the  reRexpe;  coiaine  canmse  mjdriiuia,  but 
thci  pupil  still  acts  to  the  contraction  reflexoa:  cacrino  and  pilo- 
MiTpine  {n^iiiwa  cgntrocted  pupil (mi'ona]  always  diluting  fU^Uj 
on  tthadinif  or  on  relaxation  iif  accoutmoilation.  Tho  pupil  is 
influenced  by  tho  blood  supply,  and  if  there  ia  cunf!(«tian  of  thv 
iri<  it  is  ixintn»cl«d  {roiigrttion-mioint). 

(2.)  KxamiitatioH  with  the  aphthalmoteopt.—TiM  uphthaluiUBCO 
in  it*  nuiiilest  form  canwiUi  nf  a  eilvorod  glnan  concuvn  mirror 
about  ati  cnntimctrea  focal  length,  with  u  ncntml  a|>erturu  (light 
hole)  of  3  millimetres  diameter,  titteft  on  a  auituhlti  handle.  If 
nx|tiirc>l  (or  oHtimatin);  refmctiim,  k-nd^  urc  tunuiued  to  piuB 
tiehiiid  UiH  eitcht  hole.  The  t'xaminatioiiH  are  matle  much  ■■afirn'  by 
dilatation  of  tho  patient's  pupil ;  for  this  ]iiir)KHii>  hotnotiujitnv  or  « 
miilun*  iif  li'imatrupinc  and  ciicuim'  nhoiild  )h>  drojiped  intot^*|V 
n  ijnnrti'r  of  an  honr  Viforo  examination.  The  niothula  of  iuin)i 
thu  riphthnhnnerofir  may  Iw  dividiil  into  (a)  the  dirtrt  and  [b)  Ibit 
initinrl. 

(u)  The  ilir'il  oirthoil  may  1ri  nni]iloynl  in  two  way*,  mt  k 
diatimfv  iiiiJ  <lr)«>  to  thi-  jiatifnl'ii  oyi'.  (t)  To  uw  (A-  ilimt  nwUm/ 
at  a  ihtlaa-v.  th»  |mtii-nt  shoiiM  lie  sitting  with  the  light  at  fint 
j'uut  almve  luid  hi-hind  the  heail.  thi-  ohstjrver  ln'inft  alMiiit  two  foot 
fiway.  Tlii'ow  tho  iffloction  of  the  light  from  th"  o|ihth]ihnaMX>p»- 
mirriir  tbrough  llio  pupil,  and  oliacrvo  thnnitth  Iho  eijiht  bola  th« 
pupillary  nren  as  a  reil  colour  {ml  rrjler).  Un  new  ilnwiy  mfaiting 
the  mirror  horizontally  and  viTtiimlly  *  "hadow  in  seen  if  tbe 
rofnietion  in  alinonnnl  (anu<tro])ii-).  ami  thif  shadow  iiiovni  in  lb) 
•time  dirti.-tioii  a*  the  uiitnir  in  myopia,  and  iu  th<?  oppoKite  diroo- 
tion  in  hypeniietmpia  and  in  myopia  uf  \em  thmi  one  diopb« 
[rrtiHimeoji^).  A |ipnHii-hini;  rJrnmr  t<i  Urn  patient  i-xumiii*  the 
ineilia.  iinil  obaerve  if  any  objeotn  other  tlisn  retinal  vtwiebi  and  tho 
(■{itjc  disk  nm  sern.  If  «o.  «n  telling  the  patient  t»  move  kisnye  in 
difrer"nt  directiimH,  lln.w  olijcctH,  which  wv  iinuully  of  «  iuA 
eulnur,  will  fluat  alxmt  if  thny  an'  in  the  vitreou*.  (8)  I't'Tt  atttlmd 
timr  In  thr  fmtini't  rift.  —The  lamp  xhouM  next  Im  moved  on  a  Invol 
with  the  jutient's  head  and  on  lhi>  aanie  fiide  a*  the  eye  undtf 
exntninuli'in.  ■  'n  now  liringin;;  the  ophtiialinoiK»>p>'  t>i  about  two 
inehra  from  thi'  patient's  cumc*.  and  at  the  anme  time  ti'hudng 
your  own  oenmimndation  and  tilling  him  U>  look  into  the  fiw 
itiHtMirf  and  to  ludvi-  hii*  eyi-  ahunt  os  you  dirivt.  inspect  thi'  detail* 
of  the  (undiw.       II  the  intient  or  the  obwirier  has  un  orrof  of 
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refraction  it  is  necessary  to  correct  it  by  a  siiitable  lens  behind  the 
sight  hole.  Now  place  a  lens  of  nine  dioptres  behind  the  sight  hole 
to  investigate  the  vitreous  and  the  posterior  part  of  the  lens,  and 
one  of  twenty  dioptres  to  see  the  cornea,  anterior  chamber,  iris  and 
anterior  part  of  the  lens. 

(h)  The  indirect  method  is  perhaps  easier  to  a  beginner  and  gives 
an  extensive  and  rapid  view  of  the  fundus,  but  is  not  so  accurate 
as  to  minute  details.  The  light  being  placed  a  little  above  and 
behind  the  patient's  head,  at  a  distance  of  18  inches  look  through 
the  sight  hole,  your  right  eye  at  the  patient's  right  eye,  and  vice 
virsd.  Tell  the  patient  to  look  into  the  far  distance  (to  relax  his 
accommodation)  in  the  same  direction  as  the  fingers  holding  the 
ophthalmoscope  if  the  disk  is  to  be  examined,  or  at  the  sight  hole  if 
the  yellow  spot  region  is  to  be  investigated.  After  obtaining  the 
red  reflex,  hold  a  lens  of  about  2J  inches  focal  length  between  you 
and  the  x>atient  and  at  about  2.^  inches  from  the  patient's  eye  ;  an 
inverted  view  of  the  fundus  will  be  thus  obtained. 

The  following  are  the  chief  details  to  be  observed  in  the  normal 
fimdus.  The  optiv  disk  is  greyish-pink,  lighter  than  the  rest  of  the 
f imdus,  and  nearly  circular  in  shape ;  its  centre  api>ears  sometimes 
stippled  {lamina  crihrofo),  and  frequently  depressed  {phi/dioloyical 
cup)  with  the  retinal  vessels  dipping  into  it.  The  periphery  of  the 
disk  is  usually  lighter  in  colour  {scleral  ring)  and  often  bordered  in 
part  by  pigment.  Occasionally  an  opaque  white  striated  patch, 
radiating  from  the  edge  of  liie  disk,  is  seen  with  its  mai'gin 
gradually  thinning  out  {i^pfttfuc  nerve  fibres).  The  rest  of  the  fundus 
is  bright  red,  with  the  retinal  vessels  on  it;  sometimes  the  choroidal 
vessels  may  be  seen  plainly  as  a  network  and  of  a  lighter  colour 
than  the  retinal  vessels.  At  the  yellow  spot  the  choroidal  red  is 
generally  deeper  in  colour  and  there  are  no  visible  blood-vessels. 
The  retinal  arteries  are  as  a  rule  smaller  and  lighter  in  colour  than 
the  veins ;  lx)th  usually  divide  at  a  short  distance  from  the  disk 
into  sui>erior  and  inferior  temporal  and  nasid  branches.  The 
retinal  veins  can  often  be  seen  to  pulsate  even  in  health,  and  by 
pressing  on  the  oyebaU  with  the  finger  the  arteries  can  geneiiilly  be 
made  to  pulsate. 

(3.)  Acutene^s  of  vision,-  -Snellen's  test-tyi)08  iu*e  those  usually 
employ eil  for  tc^sting  vision,  and  the  letters  are  constructed  so  as  to 
be  seen  under  the  smallest  visutd  angle  (5  minutes).  To  test  for 
distant  vision,  ])lace  the  patient  at  0  metres  from  the  distant  type, 
and  if  his  vision  be  normal,  he  ought  to  read  the  smallest  letters, 
numbered  G  on  the  tyi)es.  His  vision  is  then  called  J,  or  1 .  If  he 
only  reads  the  top  letter  it  is  ^,  or  ^,,  and  so  on  in  propoi-tion.  If 
the  patient  is  under  45  give  him  the  reading  types  arranged  on  the 
same  plan,  and  find  out  the  smallest  he  can  read  o.t  iW  ^v:)i\\Ks^ 
distance,  thus  hnding  his  near  point  and  aecoiimio(i«L^oii,    \1  V^  \a 


jiiij^iTs,  or  t)y  th<'  ])i'riiii»'ter  for  white  an 
the  field  ill  which  the  ohjeit  used  is  not 
The  rn/our  n's/on  is  usually  iuvesti;^ate(l  h 
Inlru-i>ru/ur   tiUftiim    may    bo    estimate' 
iusti^umonta  called  tonometers  ;  the  fonut 
effected  by  directing  the  patient  to  look  c 
then  palpating  the  eyeball  through  the  u 
fingers.     Certain  degi'eos  of  tension  have  i 
tense,  semifluctuating  feeling  of  the  norm 
mean  ( Tn) ;  these  degrees  are  denoted  ace 
increased  tension  + 1 ,  +  2,  +  3,  or  of  diminic 

I.  Distases  of  the  tydids  and  lachr 

Ciliary  blepharitis  {Tiuen  tarsi)  is 
flammatory  affection  of  the  lids ;  it  is  usu 
especially  in  ill-fed,  dirty,  hyi)ermetropic 
The  symptoms  are  redness  of  the  ciliaiy 
either  an  eczematous  condition  of  the  bor 
inflammation  and  vesication  of  the  hair  fo 
misplaced  eye-lashes,  followed  in  bad  cases 
of  the  lid,  and  slight  o version.  The  best  i 
lotion,  as  sodium  bicarbonate  gi'.  x.  adfS 
mercurial  ointment  applied  along  the  edge 
morning;  in  severe  cases  removal  of  the  1 
borders  of  the  lids  with  silver  nitrate  solutii 
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Stte  {Hordeolum)  is  a  localized  inflanimation  of  the  cellular  tissue 
of  the  edge  of  the  lid  usually  about  an  eyelash,  but  sometimes  in 
connection  with  the  duct  of  a  Meibomian  inland.  It  gives  rise  to 
throbbing  pain,  accompanied  by  swelling  and  uidema  of  the  lid  and 
conjunctiva;  it  is  usually  succeeded  by  other  styes,  and  is  duo  to 
some  derangement  of  the  genenil  health  or  error  of  refi-action.  It 
quickly  disappears  on  evacuating  the  pus  when  present,  or  on 
pulling  out  the  faulty  lash. 

Foreign  body  beneath  the  upper  lid  is  frequently  met  with  and 
gives  lise  to  sharp  pain,  lachrymation  and  photophobia.  The 
treatment  is  eversion  of  the  upper  lid  and  removal  of  the  source  of 
irritation. 

Symblepharon,  or  adherence  of  the  palpebral  conjimctiva  to  the 
ocular  conjunctiva  (^r  coniea,  mjiy  occur  owing  to  inflammation 
following  bums,  wounds,  and  ulcerations. 

CONOENITAL  MAiiFORMATioxs  of  the  lids  are,  jf^^^'i^^  (drooping  of 
the  upper  lid),  epiainthus  (a  fold  of  skin  stretching  acToss  the  inner 
canthus  and  concealing  the  caruncle),  and  colobuma  (a  deficiency  of 
part  of  the  lid). 

The  muscular  system  of  the  lids  may  be  affected  by  spasm 
of  the  orbicularis  palpebrarum  (blepharospasm)^  pai*alysis  of  the 
orbicularis  giving  rise  to  inability  to  close  the  eye,  and  paralysis  of 
the  levator  palpebn©  producing  ptosis. 

Inversion  of  the  eyelid  [Entropion)  is  produced  by  some 
affection  of  the  conjmictiva  or  tarsus,  or  by  spasm  of  the  palpebral 
portion  of  the  orbicularis  muscle.  The  most  frwjuent  residt  of 
entropion  is  trivhiasis  (turning  in  of  the  lashes)  giving  rise  to 
pannus,  ulceration  of  the  cornea,  &c. 

Eversion  of  the  eyelid  [Ectropion)  is  due  to  atrophy  of  the 
palpebral  portion  of  the  orbicularis  muscle,  to  swelling  of  the  cx>n- 
junctiva,  or  to  ciwitricial  contraction.  Numerous  operations  have 
been  planned  for  ectropion  and  entropion  and  the  consequent  faulty 
position  of  the  lashes. 

The  lachrymal  apparatus  consists  of  the  lachrymal  gland  and 
its  ducts  situated  at  the  upper  and  external  angle  of  the  orbit, 
and  the  drainage  system,  which  includes  the  puncta,  canaliculi, 
lachrymal  sac  and  nasal  duct.  The  lachrymnl  gland  may  l>e  the  seat 
of  acute  or  chronic  inflammation,  and  may  also  be  affected  by 
hypertrophy,  or  sarcoma.  The  chief  lachryimd  troubles,  however, 
are  associated  with  the  drainage  system,  and  the  most  marked 
symptom  is  that  of  watery  eye  [epiphora).  The  puncta  may  be 
everted  or  inverted  by  changes  in  the  lid,  or  contracted  from  in- 
flammation. The  canaliculi  may  be  narrowed  by  inflammatory 
changes  or  cicatrization  after  injury,  or  obstiucted  by  cilia  and 
concretions.  The  entrance  of  the  canaliculi  into  iVvvi  ^ftsito  \a  ^  n^t^ 
common  place  for  stonosis.     The  lackryimd  sac  uva^  \>^  «kSl^^\/5^\s^ 


^ixiiMMs  <)i   tln'   jninctji   or  cuiuilici. 

electrolysis,  ami  if  tliese  methods  fail,  t 
cuius  l)y  a  Weber's  knife,  reiiiovin*^  a  ])i 
the  inner  side  of  the  incision  with  sci.^ 
nnHal  duct  i)rol)e8  should  bo  piissod  to  di 
tho  use  of  styles  for  some  time  is  advisab 
of  the  sac  an  incision  should  be  made 
the  swelling,  or  the  lower  canaliculus  8 
pus,  if  found,  evacuated  that  way ;  the 
syringed  with  antiseptic  or  astringent  sol 

II.   Diseases  of  the  coiij 

Conjunctivitis  {Ophthalmia) y  or  inflam 
is  characterized  by  a  feeling  of  grittiness, 
lids,  which  tend  to  stick  together  especic 
and  small  hsomorrhages  from  the    poste: 
and  generally  discharge  from  the  eye. 

1.  Catarrhal  {muco-puruUut)  coNJUNi 

chronic;    it  presents  the  usual  symptoi 

above),  and  is  often  accompanied  by  moi 

discharge.     It  occiirs  in  epidemics,  and  if 

is  contagious.     There  is  often  marked  enh 

tival  follicles,  especially  of  the  lower  lid 

Occasionally  the  discharge  is  more  2>last] 

the  lids  {membraneous  conjunctiviii^^      l* 
J  • •     ' 
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may  be  only  a  few  hours.  The  lids  at  first  are  red  and  onlematous ; 
the  conjunctiva  is  much  swollen  and  infiltrated  with  serum 
{chf^moBit),  and  the  discharge  is  serous  in  nature.  After  two  or 
three  days  the  serous  discharge  changes  to  a  very  copious  discharge 
of  thick  pus.  The  great  danger,  if  the  condition  is  not  soon  relieved 
by  energetic  treatment,  is  infiltration  of  the  cornea,  giving  rise 
to  a  perforating  ulcer  and  subsequent  loss  of  the  eye  for  useful 
vision. 

II.  Infantile  Purulent  ConjunHiHtis  {Ophthalmia  neonatorum) 
occurs  in  newborn  children  generally  on  the  third  day  after  birth. 
It  affects  as  a  rule  both  eyes,  and  is  due  to  inoculation  from  the 
vaginal  discharges  of  the  mother;  to  avoid  this  risk  every  child's 
eyes  should  be  thoroughly  washed  immediately  after  birth  with  an 
antiseptic  solution  (silver  nitrate,  gr.  ii.  ad  f  5j.).  The  symptoms 
are  similar  but  not  so  severe  as  in  the  adult,  and  the  cornea  is  not 
so  likely  to  become  involved.  The  chief  complications  are  corneal 
ulcers,  leukoma  adherens,  anterior  polar  cataract,  and  panophthal- 
mitis followed  by  shrinking  of  the  globe. 

The  treatment  must  be  directed  chiefly  to  washing  away  the  dis- 
charge. For  this  purpose  the  eye  should  be  thoroughly  s^iinged 
or  washed  with  a  lotion  of  corrosive  sublimate  (1  to  6,000)  or  of 
weak  nitrate  of  silver  every  hour  during  the  day,  and  as  frequently 
as  possible  at  night,  being  careful  to  allow  sufficient  sleep.  The 
lid  should  be  everted  once  a  day  if  possible  and  painted  with  silver 
nitrate  solution  (gr.  x.  to  5j«)  and,  if  practicable,  ice-pads  applied 
to  the  lids.  This  treatment  should  be  continued  as  long  as  the 
discharge  continues  purulent.  Ulceration  of  the  cornea  d^ould  be 
treated  energetically  by  the  actual  cautery  or  solid  nitrate  of  silver. 
If  only  one  eye  is  affected,  the  rule  in  the  adult,  the  opposite  eye 
should  be  covered  if  possible  by  a  watch-glass  shade  to  prevent 
inoculation. 

3.  Membraneous  (diphtheritic)  conjunctivitis  is  the  most 
serious  and  virulent  form  of  ophthalmia,  and  an  eye  may  be 
destroyed  by  it  in  twenty- four  hours.  It  is  marked  by  great  pain 
and  excessive  brawniness  and  stiffness  of  the  lids  owing  to  the 
plastic  infiltration  of  the  mucous  and  submucous  surfaces.  The 
palpebral  conjunctiva  is  covered  by  a  smooth  grey  membrane,  and 
if  this  is  stripped  off,  the  surface  still  remains  grey.  The  mem- 
brane lasts  from  6  to  10  days,  and  is  then  followed  by  purulent 
conjimctivitis.  Treatment, — At  first  antiseptic  lotions  and  warm 
fomentations,  and  then  the  usual  treatment  for  purulent  con- 
junctivitis. In  two  cases  lately  imder  my  care  the  membrane 
rapidly  disappeared,  without  being  followed  by  purulent  con- 
junctivitis after  the  subcutaneous  injection  of  diphtheria  anti- 
toxin. 

4.  Granular  conjunctivitis  {Tracliwna)  dem^SXAx^TXifcVt^saL 


■nil  <(  tb  i«r»  U.  i<  gniiik  i>>d  kdi.  dial  lb  •_  i<  I 
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IW paaBblMa* rftea  kjbl  lh*  Mdwinnnu  tian*^  P^S  rac'ttt 
mumg.  iWAJha-— TW*  an;  t«n  nr<n  an  la  tfce  Mtam  af  lis 
•nnfaa:   L  TImI  Umt  aiv  dor  to  hvfttnjpty  of  tlw  Ijajt- 

ttOiftw  af  tka  «niniv^Vii :   ao<),  ■.'.  thli  th-"T  uf  ni-w  gnmOt, 

IVdiaeweiabeiW'Vn!  '      -  !  ■■     !  ;  t.~  r.t*  irf  « 
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of  lh<'  fi.me.i.  futr    -  .        i.    nftilr 

r.nn  aiiti-[.tii- l"ti"ii- >hi.uUi  !■"■  .mpluv,-.!.  Ii.  the  chronic  form, 
wjili  Tiii"'-]iiinil-it  -iiMharpi'.  jKimt  ih'-  in-i.i>>  ..f  thi'  lids  once  a 
tl.y  »;th  -ihT  iiitnil-  >..luti.jn  ■n.  x.  t"  li-\  and  ardei-  an 
it-f  riii:."  lit  [■.li"ii.  iL-  j-iiiL  >iilptuitH  [i-r.  ii.  t-i  ^.'.  !•)  bo  dmpptd 
int..  til-  .v.  t»..  'T  tlin-  tim.T.  :i  iLiy.  If  ih.T.-  I.-  no  didchu^, 
ton.  h  ih'-'  u't^itiiiUli"ii-  li;rhtly  tw.  ..r  ihr.'^  liiii.Ti  j  wwk  with  a 
in -l.il  ■.!  ■  ''I'lt-r  -iil|.hjt.-.     I 'iirinfr  tli.-  .Ii-.h;in.i-  >tasp  the  patient 

1.  i'in.viTt\r-[..n;  ni\jfxiT[V!Ti*  i- tint  aith  very  frequentiy, 
ttt.il  i~  ilur.i' t'-ri/jii  Ky  th.'  )in-.ii.T  i.n  thi'  miLir  <niiijunclir«  or 
.,ri  th-  uiit.ri.ir  -iirt;iM  .if  th^'  i^pni'-.i  "f  liii.-  -r  uv'T^'  fnpules  or 
],ii-tiil.-  -iirpiiiii'l.^1  l.v  :i  limit"!  ij.>iul:ir  vn.:  li  is  pxtifmely 
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.,r  liil--i.:i-rii'in;iv  !■■  jm-'.iit.     Th-  'r.'../ I  i-  rhU-tW  .liel«-tic  with 

th-  lo,..l  :i[.|iliri.ti.>..  ..f  vllnw  ni.n.iri.-  nxi.l-  ..iiitnimt  (gr.  ir. 
1.-1   ?j.,. 

I'rM.ic' T  i.(  i~  n  ylL.wi^h  >'l"viili'>ii.  ii<>t  i-ontiiiiiinj;  fat,  of 
tliiik'M-l  i-.ii,iuni-tii;.\ii.rl  -iil>"-'itijiiniii\  nl  ti—u.-  ii..ar  lh'>  inner  or 
.,i,r.r  Mk-.-of  il,.-.-..ni'.ii. 

1-iHL^i.ti  M  i-  :.  tHiiiiinibr  thirk.i.MJ  ]■{,;■,■  ..!  iU<-  ■miliar  coTt- 
jlll,.tl^,,,  iiilti  it-i.[-.x  lit  the  iu.ir«iii  ..(  i>r  "ii  til.-  Linifa.  It  is 
.-l--.ii.ll>  riiii..i  in  i*--!.!"  who  have  l--ii  in  (h.-  tr.>iiii-«.  If  it 
lii\ii<l'-~  til-'  I'i'rti'-ii  t.i  iiiiv  ).Teut  ext'-nt  it  ituiv  U-  ili.v«ctcd  oft 
i.ri.l  th.-  iij.-x  >.tJt.-h.<l  l«.-k  '.11  th.-  .-..iijunrti^ii, 

ll\,.,...U  ..)  II..  r,.,.J.„,rti.-,i  h.iJ  wdl,  un.|  il  .-M.-nsiv.-  .nifht  to  be 
e.1  ..p. 
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III.   Diseases  of  the  cornea  and  sclerotic. 

Keratitis,  or  inflammation  of  the  cornea,  is  characterized,  as  a 
rule,  by  pain,  photophobia,  lachrymation,  impairment  of  vision, 
pink  circumcomeal  vascular  zone,  and  want  of  natural  transparency 
of  the  cornea.  It  may  bo  divided  by  its  position  into  1,  superficial; 
2,  interstitial ;  and  3,  posterior  or  punctate. 

1.  Sxtperficial  keratitis  is  usually  produced  by  irritation  due 
to  roughness  or  insufficient  protection  of  the  lids.  The  condition  is 
often  vascular  (2>tt/t /I  ?t«).  A  very  painful  form  is  accompanied  by 
numerous  small  vesicles  {herjHts  of  the  cornea).  The  treatment  con- 
sists in  the  removal  of  the  irritant,  and  in  the  application  of  seda- 
tive lotions  of  opium,  belladonna,  &c.  In  obstinate  cases  of  pannus 
the  operation  of  yeritomy  (removal  of  a  ring  of  conjunctiva  round 
the  corneal  periphery  so  as  to  cut  off  the  superficial  blood  supply  to 
the  cornea)  may  bo  performed. 

(Wneal  ulcer  is  a  loss  of  substance  due  to  limited  inflammation 
of  the  corneal  tissue.  It  is  described  here  under  superficial  keratitis 
because  it  usually  begins  in  the  superficial  or  epithelial  part  of  the 
cornea.  Sometimes  from  the  commencement  it  affects  the  corneal 
tissue  proper,  and  is  then  generally  produced  by  a  limited  collec- 
tion of  pus  in  the  lamella)  of  the  cornea  {abscess  or  onyr).  A  corneal 
ulcer  may  be  [a)  simple,  or  [h)  infective,  and  in  either  case  may  be 
central  or  peripheral,  acute  or  chronic. 

(rt)  The  simph'  nfnr  maybe  due  to  a  phlyctenule,  injury,  or  other 
cause,  and  i.s  best  treated  when  acute*  by  atropine  drops,  unless 
it  be  deep  and  peripheral,  when  eserine  or  pilocaqnne  drops  are 
to  be  preferred.  When  chronic,  an  ointment  of  yellow  mercuric 
oxide  (gr.  ij. — xv.  to  vaseline  ^j.)  should  be  placed  in  the  eye 
once  or  twic<i  a  day,  and  massage  employed  to  ttie  surface  of  the 
closed  lid. 

(6)  Tho  infective  uhwr  tends  to  spread  rapidly  at  its  edges  and 
also  in  depth;  it  is  often  accomimnied  by  hi/fntpyou  (pus  in  tho 
anterior  chamber)  and  then  is  generally  microbic  in  origin.  The 
best  trmtmeut  is  the  actual  cautery  or  solid  nitrate  of  silver  applied 
to  the  edges  and  base ;  the  evacuation  of  the  pus  in  an  adult  by 
tapping  the  anterior  chamber  from  below ;  and  the  local  application 
of  belladonna  or  atropine. 

2.  Interstitial  keratitis  is  usually  associated  with  congeni- 
tal sy])hili8,  sometimes  with  struma,  and  occasionally  with  acquired 
syphilis.  The  whole  cornea  undergoes  a  subacute  or  chronic 
inflammation;  it  at  first  looks  steamy  and  then  patchy  and  like 
ground  glass ;  the  patches  usually  become  vascular  {salmon  (iatchif^\^ 
but  there  is  no  tendency  as  a  rule  to  sup*jY^cvo\  >Ae^Tvi\Aow  cvx 
sappuration.    After  some  months  the  eye  begma  to  c^Viviiic  \r^  xsaAe^ 


troatmcnt  even  in  very  bad  and  BpiMzantlyliapeleM  outs.  Tboof^ 
as  a  nilc  one  eye  is  attacked  first,  ^le  otliBr  after  a  tev  wnAi  or 
months  ^Qcnilly  bocomce  affected.  The  TUQal  ags  is  betwMD  Atm 
and  fixteon.  Tho  attendant  eanpli'eatioiu  an  Jritis,  am*  II  nil  I J 
glaucoma,  uvoitis,  and  in  vely  bod  caaM  ■TirJnfcitig  of  tho  OjrelMll, 
After  on  attack  ibere  ore  to  be  found  genenll;  nebula  in  Uieoana* 
and  always  tho  remains,  at  tJie  oomeal  peripheT7,  of  tiie  TCoaola  of 
inflammatioD.  The  Irmlment  ia  tlie  admjiuatiation  of  amall  deaoa 
of  mercury  over  a  long  period,  or  iron  tonioa,  and  locally  abopins 
and  yclluw  oxido  of  mercury  ointauenb 

3.  Keratitis  vusctata.  is  probably  never  preaent  witiioiit 
disease  of  the  uveal  tmct  (page  604).  It  ia  cbaraotcnaed  by  flw 
presontn  of  dots  of  different  siaes  on  the  epitheliom  cd  DeaoniM^a 
membronc.  These  ore  genravUy  unnged  in  the  lower  half  of  tho 
cornea  in  tho  shape  of  a  oonioal  bullet  with  the  apex  upnartb. 
The  dote  may  be  proUferatioDB  of  the  poaterior  eonieal  epiUMlial 
cells,  or  gniiinles  deposited  on  the  ■pirtiaHimi  lining  Denamat^t 
mombrane. 

The  fi-aiilU  ot  keratitis  are  often  to  be  found  in  Uta  otmaal 
tissue  an  Email  blanching  lines  (remaina  of  veesela),  gnyidk 
opaciltoH  (('.  built),  and  dense  opaque  white  patohes  (feiihiwafa). 
Ilie  lute  of  liMid  lotion  in  kra^titia  is  especially  prone  to  giva  lias 
to  Icnkomatu,  and  should  therefore  never  be  used  in  Hub  diwwi 
In  (^u»C4  of  jicrforating  ulcer,  the  iris  may  become  adherent  to  tlM 
cornea,  a  condition  known  as  <»ifon'or  nf«tchia,  or  if  the  niwl 
Hear  is  whitfi.  as  Irvhima  adherau.  The  other  reenlts  whicdi  nu^ 
occiu'  are  («nieul  comoo,  and  bulging  ctf  tlu  oomea  and  gokratio 
[<..,,,-ri,^  .t„j.l„j'"«><')- 

Conical  lorhea  {Icfniti^amiu)  is  a  bulging  of  the  centntl  poctiA 
ot  the  (»)niea.  It  generally  occurs  in  females,  and  is  dm  to 
dufc<Aivi!  nutrition  of  the  corneal  tiasae.  It  may  follow  an  nloor, 
cspe^'iaUy  if  c-<'ntral.  Operative  procedutes,  as  indeotomy,  fenfbiB- 
inc  th<i  cornea,  or  pamcentfiaiB,  nnily  do  any  good.  Tba  viaon 
may  be  iiiiprovi-d  by  concave  or  stenopaic  glasses. 

FOKKION  UUDIKB  Oil  the  cornea  should  be  removed  aa  aoon  aa 
possilih'.  Anituthoeia  of  the  oomea  should  first  be  obtained  by 
dropping  4  %  C4x»inc  solution  three  times  into  the  eye  at  intemli 
of  five  minutes.  The  patient  being  seated  in  a  c^air  faong-thB 
light,  the  operator  stands  behind  the  patient  and  with  tha  Itiigan 
of  tho  If  ft  hand  separates  the  lids,  at  the  same  time  jimMJim  oti 
the  cyoball  to  steady  it.  Then  with  a  spud  or  oeodla  held  io  iba 
rif,'ht  hand  the  foreign  body  should  be  lifted  o9  or  picked  out  i4 
thi!  cornool  tissue. 

ScLEKITiS  (fiiiarltritia)  or  inflammation  of  the  scleral  tulNi  ia 
HccomjMiiieA  by  a  circumscribed  reddish-purple  patch  of  laaiiiilai 
ciingestioD  iibuut  2  to  3  mm.  hnrnVhe  Dorneal^oax^iLn.,  CBi>m*llT  W 
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the  buter  side.  It  may  lost  for  some  mouths,  and  often  relapses ; 
the  pain  and  tenderness  vary  much  in  intensity,  and  in  severe 
cases  keratitis  and  iritis  may  be  present.  It  is  more  common  in 
women  than  men,  and  afPects  esi)ecially  those  of  the  rheumatic  and 
strumous  diathesis,  or  patients  with  a  syphilitic  taint.  The  best 
modes  of  trtatrn^nt  are  warm  fomentations  of  opium,  leeches, 
massage,  belladonna  and  atropine  if  iritis  is  suspected,  and  general 
constitutional  remedies. 

Wounds  of  this  region  may  be  divided  into  (a)  corneal,  (b)  scleral, 
and  (f)  sclero-corneal.  (a)  Cornml  iroundsy  unless  implicating 
the  lens  or  iiis,  generally  heal  quickly.  (/>)  Scleral  wvunda 
more  than  I  iuch  behind  the  sclero-corneal  junction,  if  small  and 
unaccompanied  by  the  presence  of  a  foreign  body  in  the  eye, 
may  be  stitched  up,  or  the  conjunctiva  stitched  over  them,  and 
then  treated  by  ice-pads  to  allay  inflammation.  (r)  Sciero- 
corumi  tvounils  are  the  most  dangerous,  owing  to  the  great 
risk  of  sympathetic  inflammation,  and  demand  great  judgment 
in  saving  the  eye ;  in  most  cases  the  eye  ought  to  be  excised, 
especially  if  the  lens  is  injured. 

IV.  Disifisra  of  the  uveal  iruH, 

The  UVEAL  tract  comprises  the  iris,  ciliary  body  and  choroid, 
and  though  disease  may  be  limited  to  one  part,  there  is  always  a 
tendencj*  for  it  to  spread  through  the  whole  tract. 

Iritis  or  infij^mmatiox  of  the  iris  may  be  acute,  subacute, 
or  chronic.  The  usual  sympUmia  of  a  case  of  acute  or  subacute 
iritis  are — pain  and  tenderness  along  the  ophthalmic  division  of  the 
fifth  nerve,  dimness  of  sight,  lachrymation,  injection  of  the 
episcleral  vessels  giving  rise  to  a  pink  circumcorneal  zone,  and 
occasionally  photophobia.  The  iris  is  dull,  and  discoloured,  e.</.  a 
blue  iris  becomes  gi'een,  the  pupil  is  sluggish,  contracted,  generally 
irregular  owing  to  adhesions  to  the  anterior  capsule  of  the  lens 
{poBtern/r  sfpii'rhi(t)y  and  acts  badly  or  not  at  all  to  atropine.  In 
chronic  iritis  there  may  be  no  symptoms  except  irregularity  of 
pupil,  dimness  of  vision,  and  at  times  pain.  Iritis  is  especially 
likely  to  occur  in  patients  suffering  from  syphilis,  rheumatism,  or 
gout;  it  may  also  have  a  traumatic  origin,  or  be  secondary  to 
inflammations  of  the  cornea,  sclerotic,  or  the  other  parts  of  the  uveal 
tract.  The  iritis  associated  with  »yphHis  is  often  symmetrical,  and 
generally  ac<*ompanied  by  great  effusion  of  lymj)h  in  the  neighbour- 
hood of  the  pui)il.  Iritis  in  rhvumntir  patients  is  usually  very 
painful,  and  differs  as  a  rule  from  the  sy])hilitic  variety  in  its  great 
tendency  to  recur.  It  is  eHi)ecially  liable  to  attack  those  of  the 
rheumatic  diathesis  if  suffering  from  prolonged  ^TiCi.Yt>as5i»X  ^ia^ 
oharge.      In  (/outy  subjecta  there  may  \)©  a  not^  \x\Bv^<QrQ&  ^sscm. 


— Spriiig  efe'spMolam. 


A02  DiBEAflBs  or  sEonnm. 

{ijuift   iritit).      The  load  traOmaU   )•   flnt  dineted  to  < 
dilatattuQ  of  the  pupil  by  Abopiiie  or  atrapne  and  o 
bined ;  it  there  is  much  congeetioa  of  tiie  ooojunctiTal  \ 
pain,  it  is  well  to  apply  one  or  tvo  leecihea  or  «  nittl] 
the  tempurul  region  about  one  iooh  from  the  external  o 

Iba  general  trtalmnau  that  Kppik^bi» 
to  the  diathesis  of  the  patient,  bnt  a 
mild  cotme  of  mercniy  ia  hj  mhbs 
alwayi  preaoiibed  in  acute  iritis 

TSB  CHIEF  TRAUKATIC  ATFMCTVm 

of  the  ilia  are  blood  in  tbo  aateior  ' 
chamber  ^AypAoma),  mjdriaau  (ibu 
to  pualyna  of  Hba  tiJunotetpapilW), 
tremuknu  iri>  igenentllj  due  fa  di^ 
location  of  the  lens),  niptuie  of  Uie  ciliary  border  of  tlta  iiii 
(airfllulyaia),  a  rent  ill  the  papiUary  border,  and  proliqMe  of  Um 
iiiH  after  a  perforating  wound. 

The  coNQKNiTAi.  abnokxalitibs  ai«  differenoe  in  ooloar  in  boA 
iridos,  irrogulorit;  in  shape  and  poeitioD  ot  pupil,  multiple  PWlll 
(po^yeorw),  remains  of  pn^Obij 
membrane,  defidenoy  (4  part 
of  iris  {rtJoboma),  and  abaonoa 
ofiriB()rr'Jrmn)a),  luoolobonw 
the  deficiency  in  geneially  down- 
wards and  inwards,  and  ia  oftan 
combined  with  a  similar  obndi- 
tion  o(  the  choroid. 

iBiDBCToHx.— This  tmar-- 
tion  may  be  performed  (a)  to 
improve  the  sight  in  wbn  of 
oomeal  opacity,  anterior  polar 
cataract  and  lamellar  catHMt, 
{b)  as  a  remedial  meaanra  in 
glaucoma,  relapsing  iritis,  and 
complete  posterioTByneohia,  and 
(r)  in  cataract  eztraotiMi. 

OjimittDii.— Plane  the  pationt 
in  a  recumbent  posture  and 
induce;  general  iLneosthoaia,  preferably  by  chloroform,  or  looal 
untcathctiia,  by  meaoH  of  cocaine  (4%).  Standing  behind  tha 
pati<'iit's  houl  introduce  the  spring  speculum  {Fig.  '23S) ;  fix  tha 
conjunctiva  near  the  cornea  wi&  fixation-foroepB  opposite  the  plana 
selected  for  tho  coloboma.  Pass  tho  keratome  by  presanre  pcapan- 
dicnhirly  through  the  cornea  (Fig.  239),  and  thon  lowering  iti 
hiuiillo  prenf  tliu  lilnde  into  the  anterior  chamber  itorallel  to  tha 
iti/;  aovf  lower  the  handle  atill  mon  ti)\  \^  ^ol  tworly  ' 


Fm.  239.— Showing  speculum  in  Bje, 
Gialiun-farcGiig  in  iKwition,  anil  tha 
kGralfiino  pHMifld  ID  to  the  iknterio] 
chambeT  in  the  operation  at  iridec- 
tomy duwnwiinla  and  inwardi. 


irv^iTis. 
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the  posterior  surface  of  the  cornea  and  then  slowly  withdraw  the 
keratome.  Give  the  fixation -forceps  to  an  assistant  to  gently 
depress  the  eye ;  ])ass  through  the  wound  the  iridectomy  forceps 
closed  with  the  iK>ints  directed  towards  the  posterior  surface  of  the 
cornea,  oi)on  the  forceps,  seize  the  pupillary  border  of  the  iris, 
slowly  draw  ifc  out,  and  snip  it  off  with  the  scissors  either  parallel 
U)  the  wound,  or  at  right  angles  to  the  wound  aci*08s  the  cornea. 
Carefully  return  the  edges  of  the  coloboma  with  a  curette  (Fig.  240), 
>«id  bandage  up  the  eye.  In  iridoctoiuy  for  glaucoma  it  is  the  rule 
to  make  a  large  corneal  incision  (most  ojKjrators  i)rofening  a 
Oraefe's  knife),  and  to  remove  the  iris  u])  to  the  ciliary  border. 

Cyclitis,  or  inflammation  of  the  ciliary  body,  rarely  occurs  with- 
out other  parts  of  the  uveal  tract  being  involved.  The  symptoms 
are  circumcorneal  zone  of  rednesH,  i)ain  and  tenderness  in  the 
ciliary  region,  pain  on  accommodating,  and  often  hj-popyon  and 
vitreous  opacities.     It  is  best  treated  by  atropine  and  leeches. 

Choroiditis,  except  as  part  of  a  more  general  inflammation,  is 
rarely  accom])anied  by  external  signs  or  severe  pain.  Ophthalnw- 
acopicalfi/  there  may  be,  if  recent,  soft  yellowish-white  exudation 
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patches  either  at  the  yellow  spot  or  elsewhere ;  these  imtches  on 
clearing  up  leave  as  a  rule  atrophy  of  the  choroid,  showing  the 
white  sclerotic  through,  with  the  edges  boixlei*ed  by  disturbance  of 
pigment.  The  atrophic  patches  may  be  ringed,  diffused,  or 
punctate,  and  if  due  to  haemorrhage  from  the  choroidal  vessels 
are  generally  large  and  deeply  pigmented.  The  retinal  vessels 
always  pass  over  these  patches  of  choroiditis.  Vision  is  as  a 
rale  diminished,  but  not  always.  The  usual  causes  are  sji)hili8 
(acquired  and  congenital),  myopia,  tubercle  and  haemorrhages.  In 
syphilitic  cases  mercurial  treatment  should  be  continued  for  a 
lengthened  period. 

Uveitis,  or  general  inflammation  of  the  uveal  tract,  commonly 
starts  in  the  ciliarj'  body,  and  is  chaiucterized  by  the  chief  symptoms 
of  iritis,  cyclitis,  and  choroiditis.  It  may  be  divided  into  (1),  puru- 
lent, and  (2),  ])lastic. 

1.  PuRULKNT  UVEITIS  {panophthalmitis)  has  usually  a  traumatic 
origin,  but  may  occur  in  pyajmia  and  in  old  blind  eyes.  The 
symptoms  are  extreme  pain,  acute  congestion  and  (edema  of  the 
lids  and  conjimctiva,  and  after  a  few  days,  if  the  media  are  trans- 
parent enough,  a  yellowish  reflex,  due,  as  a  rule,  to  supi)uration 
in  the  vitreous.  The  usual  course  is  for  the  inflam\xi»A.Yavi  \ft  ^si&ft^ 
the  whole  interior  of   the    eye,    and    aileT'svax^   \}tkft    ^-xfecvasva 
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muBolos  and  Tenon's  capsule.  The  trealmenl  ja  oithor  immedinte 
enucleation,  or  incisions  into  the  eyeball  to  allow  tree  vont  to 
the  pUH.      Meningitis  has    occusioually  followed  (louulestion   in 

2,  Plabtio  uveitis  is  charad^rized  by  a  great  leiidcncy  Ui 
dopoaitiun  of  lymph,  and  may  be  divided  into  Auute  ami  Ohruoic. 

[n)  .IcuU  iiliatic  uwilit  (Si/jiy-if  Artie  /i.fi'imiwitiou  oT  Symi>alhrtir 
Ophthalmia)  is  Bet  up  in  one  eye  by  murbid  changes  usually  the 
result  of  a  wound  of  the  other  eye.  The  injurod  eye  ia  called  tin 
"exciting,"  and  the  other  the  " ByropatiiKiiig  eye."  It  oocurs 
uiiually  froni  ms  weeks  to  three  montha  after  injury.  It  is  pre- 
ceded 08  a  rule  by  a  condition  known  as  "  Sympathetic  IrribntioB,*' 
characterised  by  lachrytnation,  photophobia,  dimnes»  of  aiglit. 
nscillatioiiB  of  the  pupil  and  frontal  neuralgia.  The  tymjiUtma  u« 
imjiajred  vision,  circumconieal  zone,  keratitis  punctata,  deep  anterior 
chamber,  iritis,  papillo-retinitis,  aud  otiacities  in  the  Titreoua. 
These  symptoms  are  followed  by  thickening  and  vascularizatioii  of 
the  iris,  occlusion  of  tbo  pupil  byl}'mph,  shallow  anterior  chamber, 
diminished  tomsion,  shrinking  of  the  vitreous,  dotoohmont  of  the 
retina,  4c.  The  prognosis  ih  very  unfavourable,  aa  only  in  a  few 
cases  the  changes  stop  short  of  actual  lo«s  of  the  eye  for  unful 
vision,  and  it  must  always  bo  remembered  that  theiymfvifAiVnjf  ifja 
suffers  as  a  rule  more  severely  than  the  ejritiug.  The  nature  o( 
the  diseudc  is  probably  a  mierobic  inAamroatiun  spreading  from  llta 
exciting  i-ye  by  the  optic  nerves  and  chioiimA  to  the  synipothisng 
eye.  The  Irralmrnt  consiate  in  contiuement  tu  a  dark  roon, 
guggles,  atropine,  Iveches  aud  mercury.  If  the  exciting  eye  {■ 
quite  blind  it  should  be  excised,  but  if  it  bos  useful  vision  itahouU 
be  saved. 

(i)  Chrmiir-  ]JaiiUr  urrilii  owiirs  as  a  rulo  in  stnunou)  and 
ayphilitii.*  patients.  The  disease  progresses  like  "  Sym)NttluitiR 
Inflamniatiou."  but  is  more  chronic ;  it  usually  aSecU  bfith  «iys8  at 
inti'rvale.  and  often  pasHed  on  to  complete  blindneHS.  In  young 
children  plastic  uveitis  may  produce  a  ooiidition  called  "junubi^ 
ylioma,"  which  may  be  diagnosed  as  a  rule  from  glioma  if 
dtsooloratiou  and  odhedon  of  the  iris,  minus  tension,  &ii,  A  Um 
Bavom  and  more  common  form  of  chronic  plastic  uveitis  may  b* 
called  Afitrrivr  L'rriUt  (arniiu  I'n'fii)  from  it«  affecting  the  antdrior 
jinrt  of  the  iivnal  tract.  It  is  charact'^nNl  by  keratitis  punctata 
(page  MO),  deep  autvrior  ctuLnibur.  oftt^ii  dilatation  of  tint  pupil, 
iacmumd  tmsion,  and  the  unia!  symptoms  of  iritis  and  oyoHtia, 
aoGompuuind  frequently  by  a  few  pen])horal  i-horoidal  changes,  and 
■mall  vitnvii*  ■ijai'itini'.  It  m  gi'iienilly  found  in  young  adults, 
oapei-ially  women,  aud  is  often  ojmx'iaUid  with  gout,  rhmmiat' 
■lid  struma.  The  (miditnit  is  complete  rest  for  the  eyca, 
atroiuDi!  drupe  with  careful  watching  of  tension. 
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The  Ut'fal  tract  may  be  affected  in  any  part  by  sarcoma  (generally 
melanotic),  the  usual  primary  ocular  seat  of  sarcoma  being  the 
cHiary  body  or  the  choroid. 

V.  Diseases  of  the  criistalliue  lens. 

Cataract  is  the  name  applied  to  an  opacity,  complete  or  partial, 
of  the  lens  or  capsule,  and  is  duo  to  structural  changes.  (^itanictH 
may  be  divided  into  hard  or  soft,  acconling  to  their  consistenoy,  and 
this  usually  depends  on  age,  as  below  thirty-five  they  are  all  **  soft.** 
They  are  called  primary  when  independent  of  any  other  ocular 
affection,  and  secomiary  when  following  some  other  diseaHO,  as 
glaucoma,  intra- ocular  tumour,  &c.  Though  all  cataracts  at  iirst 
are  incomplete  or  partial,  yet  it  is  advisable  to  make  a  division  into 
(1)  complete  (including  those  that  in  time  tend  to  become  complete), 
and  (2)  partial  (those  that  do  not,  as  a  rule,  tend  to  become 
complete). 

(1)  Complete  cataracts  are  usually  senile  or  hard,  and  arc 
called,  according  to  their  seat  of  origin,  nuclear  or  cortical. 
Nuclear  cataracts  are  cliaractori7X3d  by  an  opacity  at  the  nuch^us 
of  the  lens  ;  they  are  often  amber  in  colour  and  mostly  hard,  except 
sometimes  in  diabetes ;  coiiical  cataracts,  which  are  the  more 
common,  begin  as  ilakes  or  streaks  radiating  from  tlie  axis  of  the 
lens.  Congenital  cataract  may  occur  as  a  general  opacity  of  the 
lens;  and  it  is  usually  binocular.  A  complete  cataract  may 
degenerate  and  its  cortex  become  fluid  {Mnryofjuiau  (\ttarac.t), 

(2)  Partial  cataracts  include  {a)  lamellar,  {h)  anteiior  jwilar, 
and  (r)  posterior  polar. 

(«)  Lamellar  (zonular)  cataract  is  either  congenital  or  forms  in 
early  life;  it  is  generally  associated  with  a  history  of  infantile 
convulsions,  and  with  a  deficiency  of  the  enamel  of  the  teeth.  The 
opacity  is  situated  as  a  shell  between  the  nucleus  and  cc^rtex,  which 
are  both  clear.     It  is  usually  S3nnmetrical. 

(6)  Anterior  ipolar  {pyramidal)  cataract  is  a  small  dense  white 
central  opacity  on  the  anterior  ca]>sule  of  the  lens,  often  due  to 
perforation  of  the  cornea  in  f>arly  life,  and  as  a  rule  associated 
with  corneal  nebula. 

(r)  PttstfTior  jM)lar  cjtfaract  is  situated  at  the  iK>steriiir  im>1«j  of  the 
lens.  The  opacity  is  generally  in  radiating  Hj>ok(}s,  and  is  oft^m 
accompanieil  by  disease  of  the  vitreous  or  chonjid. 

Diayntfsis, — When  a  cataract  is  complete?  it  looks  white,  aml>er, 
or  grey,  and  may  1^  seen  Ixjst  by  dilating  the  j)Upil,  and  examining 
by  focal  light.  When  incomjilfte  and  cortifMil  the  Mtriju  may  \m 
seen  by  oblique  illumination  if  the  pupil  is  dilati^d,  <»r  by  throwiuy; 
light  into  the  eye  by  the  ophthalmuricopic  iiurrot  ^YtvAvitttX^^s  ^a.-^ia.xife 
mirror),  when  the  etrix:  will  appear  as  \AacW\vu<sb. 


Pro.  241. — Showiag  Bpeculum  in  e;e,  Gxation-turcepti, 
poaition  for  perfoTmiDg  flap  section  in  caUtiwt  eitru 
i»  alw  showo  dotted. 

The  apemtions  for  removal  of  the  lens  ure  of 
(a)  extraction,  and  (b)  d/ar-Ulioii ;  extraction  IB  aJ 
hard  catarocta,  and  eonietiines  in  soft.  eBpeciully 
course  necessary  before  proceeding  to  operation 
of  the  eye  be  satisfactory  a»  far  as  the  Wdt 
lochiymal  apparatus  v 
tion  and  projectiot 


a  ure  concerned,  and  that  th> 
1  of  light.    The  tests  for  t 
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described  hero  will  be  the  3  millinictro  flap  oiwratiitn,  which  may  be 
pertormcd  with  or  without  iridectomy. 

Operation. — The  first  steps  ore  as  in  ojietation  for  iridectomy  (see 
p.  3I>2).  After  the  introduction  of  the  Hprinifapooulum,  fix  theeye 
by  seizing  the  conjunctiva  with  fixation  forcepH  immediately  beneath 
i»  the  point  of  a  OriLefo's  knifo  through  the  margin 


of  the  cornea  at  the  outer  extremity  of  a  horizontal  liuo  3  milli- 
metrea  beneath  the  Hummit  of  the  cornea  (Fig.  241),  and  direct 
it  carefully  across  the  anterior  chamber  to  the  inuor  corneal  end  of 
the  ahovo  horizontal  line ;  complete  the  incision  in  the  corneal 
margin  above  by  slow  to  and  fro  upward  movements  of  the  knife. 
Aq  iridectomy  upwards  is  now  performed  if  required  (see  p.  302). 
Fixing  the  eye,  paaa  a  tystitomo  (Fig.  'H2)  through  the  wound  and 


Vwm       1^ 


divide  the  anterior  capsule  of  tho  lens  by  horizontal  incisions. 
l)raw  tho  cyu  now  slightly  downwards,  and  apply  moderate 
pressuTQ  by  a  cuititte  (Fig.  240)  iit  spoon  Itolow  the  lower  border  of 
the  cornea  till  the  upper  edge  of  the  len^  presi^nts  in  the  wouud  (see 
Pig.  243)  and  the  lens  is  giwlually  delivered.  The  siwoulum  may 
now  be  rcmovod  and  the  lids  closed  for  a  brief  time,  after  which 
any  soft  matter  ia  extroctod  by  pressure  apphcd  to  tho  lowor  surface 
of  the  coniua  with  a  curette.  Tho  iris  is  now  eansfully  replaced  by 
the  ctiretto,  and  both  oyos  banilftK""!  up-  Tlie  attor-treatment 
consists  in  keeping  tho  eyos  bandaged  for  about  a  w<Kt,  tet&QNv^^ 
tho  bandages  and  washing  tho  lids  gently  ctot^  Atv^.    \lftw.x*'»i* 
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auT  Hi);;nA  of  iritie.  rharact«rizod  by  pain  ami  swtillitig  ot  the  lids, 
atrujiiiio  aad  loecbes  must  bo  prescribed ;  if  tho  i>nnionl  wound 
Biippuratea  it  ehould  be  cauterixed  or  dtistcl  with  Judofurm.  The 
othur  (HimplicAtioDS  ore  pniIaj>Be  of  the  iris,  intraocular  hiirniorrboice 
and  punojihthaltnitie.  After  two  months  the  vitaon  Hbnuld  \»  Med 
for  gluaaec,  luid  if  there  Ja  much  meuihrane  loft  in  tho  (lujiilliuy 
urea,  producinj;  unsattsfacturj-  vision,  u  trtuuiUtrij  vpmitiim  must  M 
])erformed.  This  in  done,  the  iiyo  Iwing  under  utropiiio  and  cumine, 
by  pagaiiifc  a  noedle  (l''i);.  '2-H)  through  the  jwriphery  of  the  oome* 
and  breaking  ugi  the  mombraiie. 

(/<)  The  'lucian'uH  vr  iirvUiwi  iij>m((i«ri  fvr  i>,ft  i->t/4inu4.— JImo 
tho  {Hitieut  in  the  rmumbont  puaitiim  uiid  iiiduco  local  aniMithwiW 
by  oocaine,  ui'  if  the  patient  be  nervous  ot  a  young  i^d  gi¥» 
i-hlorufonii.  llie  ])U])il  must  lie  fully  dilat<^  beforehand  bj 
atropine,  i^tuuding  behind  the  patient's  head,  introduce  the  ciprili^ 
speculum  (Fig.  2'M).  6x  the  globo,  and  pHss  a,  sluirj),  stniigbt  stop- 
needle  (Fig.  244]  through  the  periphery  of  the  comoa  in  to  the  anlorior 
uhambor.  Push  the  needle  firmly  but  gently  till  it  tuuuhos  the 
anterior  capeule  of  the  lens  near  its  centre,  and  by  a  covcdal 
inciiiion  lacerate  the  capsule  of  the  lens.  Now  iJowIy  withdmw  tho 
ueedle,  put  atropine  in  theciye.ondapplyabandage.  TheeflMitof  thie 
operation,  which  may  have  to  be  rei>eated,  is  that  tho  Iciis-nifttter 
jMusos  intv  thu  anterior  chamber,  and  is  softened  by  thu  aquooua 
and  absorbed.  Dwaaionally  in  young  children  repeated  needliDga 
may  jiniduce  abeorpticm  of  tho  whole  lens.  As  a  rule,  however, 
afl«r  a  week  or  ten  (hiys  the  soft  matter  must  be  evwostod. 
wpecinlly  if  it  produeoi^  much  irritation  or  increased  ttmsion.  lliia 
is  dune  by  making  an  incision  in  the  lower  part  of  the  oume*  \fj  ■ 
ktinitome  (Fig.  2.'l()],  as  in  the  first  stepeof  on  iridectomy  optntioB 
(p.  A03).  After  the  corneal  incision  has  boon  made  and  the 
kentome  withdrawn,  a  curotte  (Fig.  S'lO)  should  be  intmduoed 
through  tho  twm«U  wound,  und  by  manipulating  the  tiumtta  the 
soft  matter  juuses  out  along  its  groove  and  can  be  n-mov(>d.  Cm 
must  In  token  un  oumplutiun  of  thu  operation  that  thu  iris  is  not 
caught  in  tho  edges  ot  the  wound. 

Tlio  riiiKF  INJDRIBB  of  the  lons  an-  (1)  tnwiuitic  cataract  dtra  to 
rupture  of  the  capsule,  and  (2)  ilislocntiotis  of  tho  lens  usually  down- 
wants  but  somotimos  into  tho  nntnrior  or  jHistorior  chambers. 

VI.   UitriXtn  nf  Ihr  njilir  Hrrf,  rrlimi,  owl  vitrroiu, 

Thf  opUe  nurru  fibrtw  may  be  dividul  into  two  sets,  arial  (fdr 

the  m|>]dy  of  the  yellow  njHit  region]  and  ii-riphmil  (for  tho  nat  6t 

tho  rrHina]. 

Omo  nKtmrris,  or  inllaumation  of  the  optic  uorrc,  toajr  bs 

nfe  or  cArviiJc,  aud  atlack  tho  whole  or  part  of  the  GbrtM  of  the 
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nerve;  and  may  bo  divided  into  (1)  jHipiJlitia  affecting  the  intra- 
ocular end  of  the  nerve,  and  (2)  retro-hnflxir  venritis  affecting  the 
nerve  behind  the  globe. 

1.  Papillitis  usually  affects  both  eyes  except  when  due  to 
orbital  mischief.  The  signs,  chiefly  ophthalmoscopic,  are  h3rper8Bmia, 
swelling  and  haziness  of  the  edges  of  the  disk,  distended  and 
tortuous  retinal  veins,  and  small  or  normal  retinal  arteries.  In 
extreme  cases  the  retina  is  much  involved  ( papiUo-retinitis)^  the 
distended  veins  being  covered  in  part  by  greyish-white  stnse  or 
opacities,  and  the  retina  itself  ocdcmatous  with  flame-shaped  hsemor- 
rhages  often  radiating  from  the  disk.  The  vision  may  be  normal 
or  much  reduced,  and  the  field  for  vision  is  usually  peripherally 
limited.  The  chief  causes  are  cerebral  tumours,  cerebral  abscess, 
tubercular  meningitis,  and  nephritis,  also  orbital  inflammations, 
acute  myelitis,  syphilis,  chlorosis,  and  lead  poisoning.  The 
treatjneut  is  chiefly  constitutional,  but  in  imi-ocular  papillitis 
incision  into  the  nerve-sheath  has  by  some  been  recommended. 

2.  Retuo-bulbau  neuritis  may  occur  in  one  eye,  due  to  orbital 
periostitis,  <&c.,  without  at  first  any  ophthalmoscopic  signs,  the  only 
symptoms  being  loss  of  sight  and  generally  pain  on  movement  of 
the  eye.  There  is  usually  a  central  scotoma.  As  a  rule  symptoms 
of  optic  atrophy  follow. 

C'hronic  retro-hnlhar  neuritis  {toxic  nmbti/oin'a),  generally  affecting 
both  eyes,  is  an  inflammation  of  the  axial  fibres,  and  is  found  in 
persons  using  excess  of  tobacco  or  alcohol,  and  perhaps  in  diabetes. 
The  symptoms  are  diminution  of  vision  usually  of  both  eyes,  the 
fields  of  vision  being  normal  as  to  their  periphery,  but  containing  a 
central  scotoma  (blind  spot)  for  red  and  green.  By  the  ophthalmo- 
scope the  only  change  to  be  seen  in  most  cases  is  slight  pallor  of 
the  temporal  side  of  the  optic  disk.  The  patients  complain  of  mist 
before  the  eyes,  and  of  confusing  gold  and  silver  coins;  they 
generally  exhibit  want  of  tone.  The  treatment  is  directed  to  improve 
the  general  health,  and  to  avoid  the  exciting  cause. 

Atrophy  of  the  optic  nerve  may  be  a  primary  disese,  or 
secondary  to  some  other  optic  nerve  or  retinal  affection.  By  the 
ophthalmoscope  the  optic  disk  is  white  or  greyish,  often  slightly 
cupi)ed  or  filled  up;  the  lamina  cribrosa  is  too  plainly  visible; 
the  retinal  vessels,  especially  the  arteries,  are  too  small;  the 
vessels  may  be  accompanied  by  white  streaks  on  each  side ;  and  if 
there  has  been  previous  papillitis,  the  vessels  are  curved  antoro- 
posteriorly  and  often  obscured  in  places ;  the  scleral  ring  round 
the  disk  is  too  white  and  the  edges  of  the  disk  may  be  iiTCgular. 
Atrophy  may  follow  papillitis,  rotro-bulbar  neuritis,  embolism  of 
the  central  artery  of  the  retina,  retinitis  (especially  pigmentary), 
and  glaucoma.  A  form  called  prog^ressive  atTox)K\j  \^  \0\i3A  \sk. 
locomotor   ataxia,    insular    sclerosis,    geivexaY  ^aT\sX:^«v&    <A  "^^ 
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innaito,  and  as  a  ]mrply  local  disease ;  it  in  innrketl  hy  ronatntrio 
eontmolion  'if  Iho  Hi'Uli  of  vision.  Iom  of  sight,  rolimr  blind- 
neds,  luid  somi'tiiiias  M-ntml  «;utiiDiu,  nnil  ua  iU  name  iin]ilieB 
progrMsen  to  fuuj]il«t«  blindncaa,  The  trwitiupnt  in  ((enemlly 
the  odminiBtration  «1  anti-s]'])bi!itiu  remeilieH,  lifpoilennic  in- 
JDotions  of  strychnia,  ODfl  giUvaiiiitiii,  hut  the  ))rogno«i»  is  ui  ■ 
rulo  VU17  tiod. 

Kktimtis,  nr  inflammntion  of  the  retina,  in  usually  acitoiDpanied 
by  diminution  nt  vision,  ispei^ially  nt  night  or  in  dim  lights  nnd  is 
chainct«rixed  iiphthalinm'^i'i'ii-ally  by  losa  of  tmneiiaronvy  and  hadw 
of  tho  f unduit ;  enrt  white  diMirote  or  gruutied  spoUt ;  IiromnrrhagM 
of  vnrioua  siites  and  ehapett  [etriat»d  or  flaiiie-ebaped  in  nerve-fite« 
layer],  and  by  vitroous  opacities.  Retinitis  is  oasociatod  witli 
Hyphiliti, nophritlB, glyeusuriu,  leukaiiiiia,  pjiciiiia  {jmrttletit rrtinHit) 
and  with  diseoKeA  of  tho  ciri'iilntory  system  {htrmnrrlaigif  rrtiuitW^, 
Th^  trratinrut  is  chieHy  ronstitutiunal,  and  tlie  eyes  utuat  be  ahadod 
and  uspd  as  little  oa  posnble. 

Beti-Mtis  i'Iomextosa  is  11  chronic  and  Bymmetrii-iil  disHue, 
oocurrinj;  in  norly  life,  chumctcriited  by  night  blindness,  nnd  grMt 
contructiuii  of  ths  fields  of  vision,  even  thoagh  the  rentml  rimuD 
be  normal.  I iphthitlmntrojiunHy  thfi  optic  ditik  is  "  waxy-lookinp" 
nnd  atrophied,  the  retinal  arteries  ikre  euiall,  and  then.'  is  much  law- 
work  retinnl  pigment,  etipefially  at,  tho  equab)r  and  jwriphery. 
The  loss  of  Kight  iK  progroMiro,  and  tho  diHuaso  often  ends  ia 
blindneHS. 

Kmuoi.ihm  of  niE  crwhal  .\utkhv  of  tiik  kktisa  oocon 
iiHiinlly  on  the  left  sido  and  may  be  aasueiuted  with  hetirt  tinoum. 
Owing  to  this  artery  being  a  terminal  one,  complel'>  plugging  of 
it  is  followul  by  total  and  sudden  blindnoHs.  The  vyhthntmotcapk 
signs  are  pale  optie  disk,  difTumxl  retinal  haze,  bright  red  roloUT  tt 
yellow  bjiot.  luid  rotjnul  urterieH  near  tlie  disk  very  small  and  flftm 
like  white  IhreadH,  Tho  tmilmnir  is  mivvuge  of  tho  eyeball,  hot 
tho  prognosis  is  bod. 

ItBTArltMRMT  UF  THE  KKTtXA  is  due  to  Bt<|iurution  of  the  retilUi 
from  it*  pigment  o|iithelium  by  ^rrniis  exudation  or  liiemorrfaage. 
It  is  aceomimnied  by  delnot  in  the  liidd  cf  vision  eorrcsjiondijig  tn 
the  dctachmont.  With  the  i<j>Mhahn"*e'<pr  the  detnetiment  looks 
greyish,  and  tlie  retinal  vesoels  jmoaiiig  over  it  am  eoen  to  tw 
plevat4>d.  The  eauiwn  are  blown  on  the  eye,  myopia,  dcatdot* 
following  wounds,  and  I'huroiilal  tumoui«.  Trmtuinil,  excopt 
coiii|i1et«  rest,  is  Uhually  nna vailing. 

Dlioua  of  tiik  KeriHA,  whidi  has  bo<m  shown  by  I'otlins  to 
be  Au  adenoid  mnoer  and  not  a  Bureoniu.  oceure  in  ourly  life,  and 
the  (int  symjitiim  is  a  nhining  white  or  yeUow  roflox  wen  t«Iiiiid  the 
[lupil  ;  by  focal  illntniiiatimi  (here  in  found  a  uc>du1ate<1  sw^n^, 
ntfa  aiimU  *'«»o]ii  and  ott«n  hieaiorrhagca  on  it.    Tho  tension  may  be 
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at  first  normal  or  incrpased,  and  there  may  ho  sei'ondar^'  f»laui*i>- 
matous  symptoms,  but  later  the  tension  may  bi^  diminished.  The 
trmtmtnl,  unlei<8  the  tumour  ia  very  large,  i»»  inmu'diate  excision 
of  the  eye  and  removal  of  as  much  of  the  optic  n<^rvo  as  ]H)ssiblo. 
1!)^»  prognosis  is  very  unfavourable. 

Vitreous  opacities  are  usually  duo  to  inflammatitm  {hifidititi) 
associated  with  diseases  of  the  uveal  tract  or  retina,  but  often  occur 
in  extreme  myopia,  and  from  retinal  and  chon>idal  hunnorrha^^s. 
The  opacities  may  be  of  different  shai>e8  and  sizes,  and  in  8y])hili8 
are  very  minute  and  dust-like.  The  patient  complains  of  seeing 
black  8i)ecks  floating  before  the  eyes,  and  vision  is  sometimes 
reduced.  Owing  to  degeneration  the  vitreous  may  Ix.^  fluid,  and 
contain  cholesterine  crystals. 

Suppuration  of  the  vitueoi's  {suppurative  hyalitis)  is  duo  to 
injury  or  to  extension  of  a  pundent  uveitis,  and  is  sometimes  called 
jtseudo-gfiotmij  from  the  yellowish  fundus-rcflcx.  Foreign  bodies,  as 
steel,  glass,  &c.,  may  be  found  in  the  vitn.H)us,  and,  when  8t<H>l  or 
iron,  can  be  removed  by  the  elootro-magnet  introduc^nl  through 
the  original  wound  when  scleral,  or  through  an  incision  in  the 
sclerotic. 


VII.  Ohncoma. 

Glaucoma  is  a  condition  of  the  eye  dc'pendent  on  excess  of  the 
intra-ocular  pressure.  The  chief  symptoms  are  increase<l  intra- 
ocular tension  (elicited  by  palpating  the  eyolmll  with  both  index 
fingers  through  the  closed  lids) ;  pain  and  t^mdeniofls ;  enlargement 
of  the  perforating  vessels;  impaired  sensibility,  steaminess,  and 
pitted  appearance  of  the  cornea ;  shallow  ant^;n(jr  chaml^er ;  dila- 
tation of  the  pupil ;  greenish  fundus  reilox ;  pulsation  of  the 
retinal  arteries,  and  engorg(;ment  of  thr?  retinal  veins;  under- 
mining and  cupping  of  the  ojitic  disk  ;  dimifiishcrl  acuity  of  vision 
and  light  sense ;  and  limitation  of  fl«*ld  of  vision  chiefly  at  nasal 
side.  These  symptoms  an?  generally  prf^^^^knl  rir  af:companied  by 
smoky  vision  (everj'thing  i^^'U  in  a  gnyy  or  yellow  frig^,  coloured 
concentric  rings  (rainlxiws;  rr/un/i  lights  fviA  outride  and  bluish- 
green  inside),  neuralgia  along  tlie  braru:h<rM  of  th«5  fifth  nerve,  and 
rapidly  increasing  pnT^byopia   n«ri:«;*tsitating  fr»y|ij#rrjt  cliarigv-fi  of 

Fan'rfief.— Glaucoma  may  Urdivid*:*!  ifit/#  '\,  tu:t$Ui,  't,  «iWnitfr, 
and  (3)  chronic. 

of  its  onset,  and  ifMt  t}»f:  y*/tini;u'/.  mtyntu,  h* .,  a/j^fthimbyitip^  d 
has  often  been  mistak^j  Un  a  knluftM  hMm^M.    'IW  «fOtaiuua^Mt  tA  >3m» 
oomea  prerentA  mm  m  nsU:  nhy  >^rw  ^«l>lf{(  oMiMi»H\  «A  ^9kMi 


Vm.  DUtnifo/thenrbil. 

SiuiruNJrsirriVAL  ii-t:mihiuiiaiie,  diio  tua  bUiw  011  tho  eyo  ur  tu 
rupture  uF  a  aiiiiill  VBwel.  owinf;  to  uuu;;h,  &v..,  U  ii(  a  bri^tit  red 
colour.  The  blood  effuxiitn  in  auin<  marked  antt^rjorly  and  dttea 
not  posji  for  buck.  Kxnt'tly  tlii.'  ui)iiv<>reii  ae  to  tho  jMiHition  of  the 
blood  nii]i1ioa  to  doe|>  orbitnl  hwuiorrhngo  followiug  fruuture  uf  the 
uitfirior  fotaa  uf  the  skull.  &v. 

(JRBITAI.  AUM-ESS  AND  OltUITAL  fKLLrLlTIS,  wlien  luntte.  MO 
diffiiMilt  to  iliagnooe  from  each  other.  Though  ofbm  tmumntk  they 
niuv  be  clue  tu  told.  irritslJou  of  a  tootli.  ei7Hi|«lu«  or  pyannin. 
Thoy  someb'mes  origiuati)  in  perioBtitis.  They  lire  uswiUy  rhanW' 
t«rixt'd  by  swelling  of  the  lidii.  uhcniotuB  of  thu  wiujuovtivu.  pain  on 
TiioveiuBiild  of  the  eye  itnd  011  pretising  bock  the  eyebnll.  limitation 
of  the  otulor  moYomontB,  fiu'Uil  ueumlj-iu,  and  iiroptoHis ;  sometimes 
there  ia  u  dclinud,  tender,  tliictimting  gwollinj;.  If  tho  eyinptoins 
lire  not  noon  n>lieved,  eHpocinlly  in  orbiUd  wllulitis,  papillitis  and 
utrophy  of  tho  optic  nervo  may  ensue  and  iitso  meningitis.  Orlalat 
ii/j«vM  Nitky  bevliTonia  nod  Hiiiiuliit«  u  i»lid  tuuiour.  The  treatment 
ooiiniFiti^  ill  early  evncuutiou  of  thu  pus,  hot  fomentations  and  eou- 
stitiitioiml  remodiea. 

TfMolKB  iiF  TUB  OUBIT  Usually  ™uM>  protruMon  of  thn  eyo 
[pritptniU),  iRi|)iurment  of  iU  mnvemeuts.  and  papillitis  or  optic 
atrophy.  OunprnUy  one  orbit  only  is  affect4>d.  The  origin  o(  on 
nrUtiil  tumour  may  bo  irrimitrg,  iii  the  lachrymal  ^huid,  in  tho 
looBo  orbital  ti><«uui>,  in  the  periosteum,  in  the  (.-yehall  or  in  ths 
optic  Dorve ;  ur  tnimdnry,  utartui^  fixim  a  uoighbouring  cavity. 
Tim  primari)  lanwuri  may  be  cystic  (hydatid,  dermoid] ;  Dxaoctus 
(tToty  exotitoais),  oarcomatous,  and  vaxcular  (niDvi).  Amongst  the 
tpomHari/  larmiur*  may  be  mentioned  nrterio^ venous  oomuiunication 
in  the  cavernous  sinus  giving  rise  to  »  pulaiting  tumour,  and  dia- 
tonsicin  of  the  frontal  ainus  by  retoinnd  mucus  {/rontal  mumrdf). 
The  Imilntriil  is  chiefly  the  same  as  in  other  p(u1&  Malignant 
tumours  should  be  freely  removed  with,  it  noccssary,  th«  eyeball  and 
the  eonttmts  of  the  orbit,  and  dtlorido  ot  nine  pastu  in  eumc  coaua 
applied  on  HlrijiB  of  lint  for  a  fen  days  aftorwards. 

Knvcleation  up  the  kve.— I'uljent  lying  down  and  oa  amis 
imd«<r  g«Tienil  anioathenia ;  operator  standing  behind  tho  head ; 
spring  siMHTulum  in  lids.  Scixiiigthoconjimctivawitha  pair  of  Hxa- 
tion  Aim>iM  at  outi>r  or  inner  liorder  of  cornea,  divide  the  coiijunctivft 
and  Mubcunjuiidivol  IJssuo  all  round  tho  eornra  with  vrissors;  mieo 
«Boh  rectus  tuudon  in  auoifHtiiun  on  a  sciuilit  hook  (Fig.  24(1)  and 
divide  each  ono  rlosc  to  the  globe ;  now  Miiuimto  tho  limbs  o(  tho 
•peculum  and  tliu  uyelsUl  wtU  project  forwards;  pom  a  ^«  lA 
•tout  curved  fwitwure,  closml,  behind  the  g\o\ic  lium  ^^  tMiM  'Si&ib. 


Mill  full  fiiT  tlie  optic  nxrve :  thon  pull  hack  tlic  8cu«or«  tJigdtlir, 
njrn  them,  luiil  dividu  tlw  ni^^u.  llio  kIoIio,  iiuw  piLehi^  tiirvMiL 
by  till'  HiwurM,  is  takiii  bi-twwii  the  till)|^•n  and  tliiunl>,  uutl  Uie 
iitiuT  utbki'-hiiifTntii  nru  dividnl  hy  tli«  aciaHcm.  After  thi-  upHstiiut, 
linu  jircMiuv  is  ujiplitHl  by  a  haiu]u^.  Thim  is  but  rarvlj-  anj 
tnulilu  (roiii  hsBDiorrliago.  An  artifii-isl  i.-yt>  runr  be  ^veti  alxrat 
thrm  nionUis  after  iiperatiun.  U  tlio  socket  is  healthy. 

IX.  Errvrt  of  rr/nuiiini  and  iinvmnioilaiioM. 

Tfao  Li|;bt  percipient  portion  nl  Ibo  oyo  f>xu)tBat  tlui  ustvnial  l>jrflt 
'it  the  retina  (nx/j  asd  eotmi),  uu)  it  is  neoreHor]-  lor  pirrfiict  viumi 
tliut  imnguB  at  uxt«mul  ubjcctH  should  bv  iu.-rur«toty  tocoMed  mi 


Fio.  I4&.~PiaxrB>n  in  illnibitlc  crron  u(  rernirtlwi.  L 
X  X.  Prindi-I  .«».  I>.  Dl-Brseul  «j.  I".  I'.mliir  m;.  ( 
nij.  H.  Km.  uti  My.  Fmiii"ii  ul  nbtin*  in  l.j|«nB<-U>.!iir, 
*n>l  njoioc  vjn-. 

till*  Inyirr.  Itn]-*  of  li){ht  iwaeiuK  iulo  the  eyo  ore  refmctdl  at  tbo 
unl«ri»r  nurfutm  of  tli(>  ixfrmvi,  lonn  and  vitrmius,  and  bruught  to  « 
t'tetu  at  a  jHnnt  turyini;  with  tlio  rorrw-'tiun.  Thi'  human  vyn  (ur 
tJui  Mikv  lit  umpliL-ity  iiiay  be  muwdcKol  «*  rppnwniil*!!  bv  « ttMWx 
Ima  Iff  '13  mm.  fui'iu);  and  tbo  foUowinic  laws  tiTnilutitit;  the  |ni— g# 
of  li|[l>t  UiniiiRh  a  (xinvox  leufl  will  then  bn  upplieuliU-  ti>  il.  tUjr* 
t)(  bicht  ]iuiBint{  tbruiiKh  a  innTt-x  Ioiih  (Fij;.  ^4<I,  I.)  jkiiuIM  (!'}  to 
tlw  |'ritii'i{iiil  HXJH  (X  X).  und  Uicn-totv  cuininK  fruiri  jtiliiiily,  ant 
linxiffht  fci  a  fiiPiw  at  a  point  (Kui.)(priVi';iw/ /«-•«)  vuryinfc  in- 
ToTMtly  ill  ibtitunc^  tit  the  oonrcxity  of  thf  Imis  ;  niy>>  (inning  from 
a  IKiiiit  (1>)  I'luwT  thun  influtty  (rlinrgml  ruya)  uv  n'lnicUxl  furtlwr 
back  (My,)  fmni  tlio  len*  thuu  thf  f'>™l  [wiiit;  nml  rayK  twauD); 
tmui  a  |N>iii>  t*-')  lo'Voiid  inhnity  (auiiYn/rnl)  on.'  fnirunnl  at  U 
Littwtv-ii  tfai>  luiu  Mid  it«  prinvi)*!  (wun  l^iii. 
KiiMir;iiui'i.(.~In  on  t-yo  uf  nunnn]  rotractiuu  (•n.mf'n'j>iit)  with 
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its  aoroiiiiiii.Hlutu'ii  ivliixiil,  {uirullcl  i-uvi^  [!')  lunsiii};  Uui)ii}:Ii  tlic 
pupil  will  lie  fu('UBHL-il  l>y  tlic  nurtiu't-H  nt  a  puiiit  (I'iiii.)  ri'jii'cM'ut*'*) 
by  tho  Mtlonial  Hurfucce  oF  tho  rod  and  cone  liiyer  of  thu  reluiu ; 
(liri-rgGnt  r»ys  (D)  will  bo  (ocuaseil  behind  tho  ri-tina  at  Mj-. ;  »iid 
i»iiverK<>iit  raye  (C)  in  front  ot  tho  rotina  at  H.  In  iinkf  to  foons 
the  divergent  ruys  (U)  upon  the  retina  (ICm.)  it  is  iieuonsmy  tu 
intraaeo  the  convoxity  »f  tho  lens  nnd  eo  shorten  it«  litaii  length. 
Xhiij  ts  dune  by  ■ucommiidittian,  unil  a  yiiuDg  eniiiiftrupu  with 
iionnnl  ncoouimiHlutioii  should  bu  al>l<-  tu  fuvito  uii  his  rvitiim  all 
ruye  frnin  {urallol  tv  divei^mt  ones  starting  frutii  a  f<.-w  iuubcK 
from  his  vonuNi. 

UVFBiiMiiri'KUi-iA  is  tho  condition  in  which  in  th(.<  oyc  iit  runt  the 
retinii  (11)  only  recoivia  conrorgtint  rays  ((.') ;  purutlel  ruyi"  (I')  and 
divfirgimt  rtty6(lJ)  ar«  refracted  boyond  the  i*tinn{!l).  This  takes 
plniti  (nim  too  short  tt  distiuiov  botvoen  tho  cumeu  luid  t)ie  ruliiin, 
or  fruin  leseencdounviuutyuf  tholuns:  tlioumiitl  cAUMiiscxingcinilKl 
Hhurtniiw  of  thu  uxis  of  thn  eyv.  llypomictmi>es  bvni  this  fact  uro 
obliged  to  aocoiuinodul*'  fur  [laniUel  rays,  and  sull  mori'  fur  tUvergont 
onm.  Tho  Irt-almfHt  nnturnlly  is  to  increase  tho  onnvesity  of  the 
lens  arttfldally  by  ipviuc  u  wnvox  lens ;  and  by  so  duiu);  allowing 
IKirallid  ruys  tu  1>»  refractod  on  Uu.'  ri-tiua.  and  thun  tho  ciliaiy 
iiiiisvio  will  In  nblr  to  focus  ilivi-rgnnt  rays  nti  tho  rotina.  In 
diihiren  and  young  adiilbt.  to  liiid  out  iLoir  hyporinotropiB  it  is 
ofto>i  nmsessary  to  urdor  atropine  before  t«>-ting  the  relniction. 
Tho  tffiuploini  of  hyporini<tropi>  aru  jiain  and  diwoinfort  on  rendtug, 
cuiigeat»d  eyolids  nnd  ounjuQftiviu,  spuMui  and  fibrillar  twitchiugs 
of  the  lids,  cuBvorgoiit  stn>t)isinuB,  and  huiduche.  lly]nnuotrcipia 
is  usually  oongoaital,  often  hvn<iUtar>',  and  is  fn^uuntly  asBui'ialt-d 
with  u  lut-loukiug  fncu,  thidlow  orbits  luul  small  cyi^s. 

Mvol'IA  is  the  opposit*)  uuudition  tu  Lyperinotrupia,  and  in  it  thu 
ivtina  (My.)  only  roccdvM  cortnin  divorgont  rays  (1>).  It  is  dun  as 
a  rulo  tu  tlie  axis  ot  the  eye  buitig  tuo  lung,  or  in  tniuo  l'hmv  to  the 
Ptliury  musdo  rcmloring  the  Ions  Uio  conv^ix  {•jKitm  <•/ amimnwhi- 
tiiiii).  Thu  Irmilrmeul,  eicwjit  in  uaMw  of  eiHiHiii  ol  tuiuiinniudation, 
is  to  givu  coniravv  glosses  to  ullow  jiarnlKd  and  divergent  rays  to 
fall  un  the  rutiua,  lu  low  dcgrc«-s  of  myopia  it  is  nnly  niMwtMtry 
ill  oril'-r  glasses  furdislance,  but  tn  high  dt'gn.'w  it  is  usual  tourilfr 
A  strnngnr  puir  fur  divtaucc.  and  a  Wfuker  jHiir  tor  rending.  In 
uiiporent  myopia  due  to  sjiaBiu  of  thu  oiliury  iniimJu  it  is  impnrtmit 
to  ordiT  atropini'  tu  lind  imt  tho  tiilc  refnu^tioii.  Myopi.'s  oflun 
have  till-  head  ulungHtoil  in  thu  luitvro- punturinr  diumntvr.  a  long 
foiw  and  largo  pruniinont  oyos,  Myopii;i  is  gi^nunilly  ui:ii)ni|Hinicd 
by  a  creocunt  at  thu  oulur  "ide  of  tho  diiUc  {jmtUrii/r  lUiyhiilmiin), 
Mid  there  may  lie  swoTidary  chnroiilal  trouhlu.  dotachuiunts  of  thu 
Tvtino,  and  vitrouu«  upocitiun. 

ABTmMAiux  is  the  roiiditivn  In  wW\»  mio  in  -nii»t«  v>\  <«*= 
V  \.  '1 
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refriki^tive  siiifiKcs  hiive  not  thi>  autiie  curvnture  in  nil  dircctioiia. 
Astigmutisiu  uiiiy  be  ilivi<Ied  iaUi — (1)  irrnjiilttr.  in  whidi  thorB  is 
a  difforoncB  of  rofmction  in  th<i  difforent  porta  of  the  aamn  mmdlui 
due  to  ohunftes  in  the  lens  and  unmnu ;  mid  {'!)  rrguiar,  whtMv  Uioi« 
is  a  diiTeroni.«  in  two  tneridianB  {rhi''/  mrriilinn*)  at  rij-ht  an(;l<«  to 
one  itn other,  uid  culled  thueeof  tnoxiiniiiii  imd  initiiniiiin  ri'fraction. 
It  IB  iiBtiully  coruoal  {tUUir  iiiliijiiuUitm),  but  may  be  iluu  to  the 
miliary  muBcle  {Hifiiamii:  ustiijiiiiUinn).  Regular  ostiKoiiLtisni  nuty 
be— (u)  tlinpU.  where  one  meridian  in  einniftropia  and  tho  other 
hyponiietropic  or  myopic,  and  is  thou  called  simple  hypennetivpio 
or  aioiple  myopii^  astigmatimii ;  (S)  n-mpviiiitl,  whore  the  ohui 
nieridiana  iiro  tuieciiially  myopic  (oompuund  niynpit;  BKtigm>tiaiii)  or 
imutiitilly  b>'peniietru)iic  {oompouml  hyjwnuotropic  iiHti;riiiuti«ni) ; 
or  (r)  wijfl,  where  one  chief  meridian  is  hyiiurmotr>)pic  and  tba 
I'tliur  iiiyiijiic.  I'orHistwit  hoailacho  is  commonly  mot  witli  in 
iteti^rDitiKiii,  Thei  tmitiaet't  ie  by  cylindriMil  ^laMOS  for  Miiipln 
HKtigmutiKtn.  luid  by  cylindrical  gluMcs  in  combination  with  spheri- 
oals  for  oompuiind  ami  mixed. 

I'HKBUrol'IA.. — In  tho  oyee  i>F  all  pnrtuins  from  W  to  4o  )*Mn  u( 
age  it  is  tuuiid  that,  uwin);  to  itlum|;us  in  the  eluHllcity  of  the  lona, 
the  ciliary  niuwle  begins  pcrcE'iitibly  to  lone  its  i)owi.'i'  of  altering 
tho  ronT)isity  of  tho  Ions.  'I'ho  effect  of  this  will  bo  lo  prtiveiit  near 
objei't*  bt)iu)c  fot'UHse<1  vu  the  rutinn  at  the  UHUid  roodini;  di>l«non ; 
in  i>rdnr  to  coimtcrud  thin  cimditioii  and  to  help  tlie  ciliary  mtuele 
it  is  neoMWj'y  to  pruM'ribo  c»iiTi-x  gliisscH  for  rottiling.  It  hiM  booB 
found  tliat  tho  glaas  iiOMli'd  is  about  one  dioptre  fur  every  five  yem 
after  4(1. 

X,  SlnihUnmn  ami  ocular  inirolytin. 

KXRABtsurs  («'j'ii'»()  ia  always  pnwuut  when  the  two  oyes  are  not 
diroclnl  Himultaiieottsly  tovnrdfl  the  same  object,  and  is  UMnltjr 
accotiipauiud  at  some  tiniu  liy  double  vimon  {diplnpia).  Stmbininu 
iivi-ura  ttmn  iiver-ai'ti(in,  woaknoss,  or  pnndj'sia  of  one  or  inoiv  of 
the  F'stiinsio  ticulor  mnsoloa.  It  is  uanally  mnvi^rifi-nt  or  divar- 
gont,  but  may  be  upward  <ir  downward.  It  uiuy  bo  cotistont  or 
uomeinnni  (/irn'u/ir],  and  though  usually  only  one  eye  sjuintM,  j»t 
suinetiniett  butli  eyes  may  du  m  in  tuni  {i>llrrMttin<i).  When  the 
•quinting  <^e  follows  it*  fellow  uomialh'  in  idl  ite  tnorements 
tho  Hiuiiit  in  oalhid  ruMmiHiUinl  in  contra -diBliuction  to  iiimlfitic 
Diplopia  IN  much  mor<<  markeil  in  pnnilytii^  thim  in  I'onitimituil 
n|uuit.  Thi-  luiu-KjuintinK  eye  is  i-nllcd  thci  ji-ting  '-yc.  and  strV' 
bimniin  may  bx  ifitininttd  by  t'>lliii^>  the  putjent  to  look  at  ait  objoot 
aluut  [wo  feet  uwny  with  tho  Hxiiig  0}-i\  and  thru  fjUting  Uw 
dihliiiiix'  iM^tweKii  th«  middle  of  the  jNdpobrul  ajH-rtiirt-  und  ttw 
mulUli!  of  the  cornea  of  the  wiuintiuR  eye  f/>riniiir>/  x/iiinl);  m 
novi  xiifJuu^-  tJiu  M|uintin];  bfcuwo  tho  llxuig  L-yc  the  amuutit 
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nf  deriotion  of  the  original  fixing  «yo  la  takon  (nAiiW'iri/  »'/iiint). 
In  imraliitie  caaes  the  geconiliiry  squint  oxi'ikhIs  the  primarj-,  but  it 
is  equal  to  or  lees  than  thi'  priiiirtrv  in  '■nnnmiit'itil  tii(uint. 

Coni-trgtiil  ilniliiimiiut  [ialrntul  'ijiiiul)  is  moflt  cmnmoiily  duo  to 
bypermetropio.  owinu  to  tin-  fact  that  the  oxc«esive  acooioiiioJation 
unpfnviitAtes  a  comiB|)onilini;ly  fcrent  coitTergi'Dco ;  hut  it  mn3'  iX'Ciir 
occasiiinally  in  inyujiia,  utiil  [dHowb  iliTision  ot  pirulj-His  of  an 
external  n>ctu». 

nii-rrgeui  »trahitmnt  (rximial  n/nint)  \»  commA  from  iiit^uHirieni'y 
of  I'onvei'gt^oe  power,  and  wooknMS  of  thi  inlenuil  iwtj,  ujievially 
in  myopia;  from  defoclivo  vision  of  an  ey,  na  in  omeal  nohultci ; 
and  Fruiu  diviuon  or  paralysis  of  an  inti^mal  r«i-tiie. 

The  trnilmnt  of  ('oni'oraitant  i>tra1)imnuB  is  by  atropine,  reerinn. 
Bprn^taulxs.  prisms,  and  sterooewopiu  exorciee«.  The  operations  that 
muy  be  re(|nired  nre  either  tenotomy  ot  the  miistle  of  the  affoetnd 
side,  ur  advanix<ment  of  the  niiittelo  of  the  oppoail«  side.  Am  a  nilu 
only  one  eye  aUouId  be  njxinit^l  i>ii  at  a  time.     The  trentmoiit  of 
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]uLralyb*c  strabiflmnH  ia  by  condtitutinniil  rempdi.if  and  gnh'aiiiHin 
of  the  ofTocteal  tuuaclo. 

Trnvtomti  n/  tlie  iiilifwil  rivliij,-  Putioiit  l)"ing  down  and  uniii-r 
coc^uno  or  general  anuNtthe^a :  opcTubir  standing  in  front  and  to 
the  right  hand  sde,  IntnK)ur«  the  spring  sporulum.  and  pinc^h  up 
with  a  jHiir  of  Kxation'forco)ia  tho  oonjiinetiva  and  eiibeonjunotival 
iioMu-  at  the  jioiDt  of  junction  of  tbu  lower  horiKontnl  and  inner 
vertical  tangents  to  the  cornea.  Hivide  this  fold  with  a  ihut  of 
blunt 'pointed  wiwora.  making  the  incJaion  only  largo  onoiigh  tn 
admit  llio  points  ot  the  HCiKmrs,  and  then,  poasiiig  thii  Briswors 
tlirouKh  the  inri»inn,  diridii  the  rnpsiiln  of  Tenon.  Pasa  tJie 
atrabismiiH  book  (Fig.  'i-i>>)  into  thit  wound,  directing  ilo  point 
backwardH.  and  then  turn  the  end  of  the  hook  upwards  lietwii'n 
the  glnltn  iin<l  the  tendon,  until  its  point  is  im^n  tit-iiiwth  the 
nmjniictira.  nt  the  tippiT  bonWr  of  the  tcudnn.  Intnuluro  tho 
si'iiMm  through  the  wnuiid.  nml  open  thi-  bhules  on  rithi-r  Mdi>  of 
the  tnndim  botwetin  tho  ghilH-  and  thi^  h<Hik.  nndliy  imeor  twoHiips 
out  tlin-'ugh  the  timiton.  Ueuiove  the  h'M>k  and  then  iitiutMtluoo 
it  to  WW  if  th"  tendon  is  iN.mjdelely  divided.  Thi-  i-yes  should  be 
bauilagnl  for  alvrnt  twelve  hoiirx.  The  method  is  tho  wine  for  the 
external  rectiin,  but  it  must  Iw  remeniliereil  lliat  the  leriilon  is 
•ituatod  n  UtUo  further  bnck. 

OCTLAB   FAKALVHEit.— tVwijJrt    J^lnlI•(*••■  "Z  tit-  T>>;t.I  S""    W 


I  l>;  eiim)ik't«  ptjisia;  cxb>nial  ittrnliisniua:  inalitli^ 
to  movo  thn  ey  rompli-ti'ly  up,  ilnwii  nr  in  ;  iTnescil  iliplopta : 
modcrati^  niydriaaiB  uikI  inactivity  of  the  pu|iil  tu  all  the  reOuxm^^ 
and  painljMiN  of  lu'pommodaticn.  Any  mm  nt  tho  mtisplos  HiippUea' 
by  thn  thinl  nHrve  may  In.'  suparattily  punilyspil,  olto  the  supunnr 
obli<iuc  (foiirth  nerve)  and  the  nxtriTDnl  rocliii'  (sixth  iwrvo). 
J'araii/ms  0/  Ihr  /•xlfrnnl  n-rtiw  gives  ri«e  to  iiitiTiia.!  atniliiamnB, 
inability  tn  inovo  tho  pyn  iiutwanln,  and  h'lnninyinoHit  diplo|im. 
It  in  ton  tniist  oiitnmcm  »t  the  oL'ulnr  lulsiw,  proliaMy  from  th<> 
long  course  nt  the  luxth  ntirro.  All  tho  exU^mnl  ooiilar  miuolns 
inny  bo  parnlyw«I  nt  tho  gainii  time  {pphlMauiplriiia  fji'Tiia). 

'Fhe  iiitn>-o(-iilar  niuw^les  are  the  pupillary  {tpbini-lfr  pHpittir) 
and  thn  ciliary.  Tho  piijiilUirii  mnsclo  may  be  affecti><l  by 
panilytuH  of  tbu  third  or  sliort  ciliary  n^rvPs,  pniducing  mnditna 
mydrinaiH,  and  by  jHimlyflis  of  the  corrinal  syin)iathetic  or  toBK 
inliary  uorviiH,  prodnciiif;  partial  luionis.  The  ciliary  iuuwId  nuij 
be  pamlywvl  (I'l/i/x/J-i/i")  by  aflootiona  of  tho  third  or  iihnrt  t>3.i»vj 
nnrriw,  iidiutlly  in  ciid junction  with  pamlyHis  uf  th«  ])upilhuy 
uiuHcIe.  It  uiay  bo  pai-ulysed  alono  as  in  diphtheria.  In  ooctMii 
diHouMw.  eHpociall}*  lornniotor  ataxia,  thn  pupil  act#i  to  oncmnina- 
dntion  but  not  to  light  {.\r,jiill-IU'l-rlK-  or  t,-imil  j-iii-lt). 

The  trmlnimt  at  ooulxi  paralywM  xn  ehif-ny  (vniititutieiiiil.  Many 
are  of  fj'philitii-  oii^n  and  roquim  mercniry  nr  indiilu  of  pnta«shitn, 
Imt  farndinntiiiu  of  the  arte<:t4<il  muscle  luuy  alno  be  employed.  In 
mydriH^is  and  oyi-loplegia,  tho  uso  of  nwirino  is  indimt'Hl. 

NyHTAiiMI'S  {iunJHiibirff  ••in'IMiimi  tif  (he  fyrhall)  in  gnnaroUy 

bintMiilar,  nuA  the  movi'iuents  of  tho  eyes  are  usually  hori»intad  nr 
mtitti^.  It  Mnnm  (tonerally  iti  parly  life  and  in  thou  dnn  to  defect 
of  (tight  Irrini  nonieal  iileer.  Ac. ;  iiuiiietimoM  iu  adult  lifu  in  pntientt 
vith  ilieMueM  of  the  nervoun  ^«ti'ui  Hiirh  an  diAHeniinutod  wleroaa. 
and  in  ena]  inini^ni,  in  whom  it  is  ptiitmlily  dno  ti>  Uii'ir  position  at 
work. 

msEASRH  OF  TIIR   Lrrs,  C1IBBK8,   AXn  UOUlll. 

IIUKI-K.'  i>r  TUP  (.If.  —A  crop  of  hoTpctio  vusioles  which  burattn 
a  few  ilnjN  leaving  ■mail  «cab(i,  an'  common  on  th-  lip  during 
sltKbl  nttaclcH  of  natarrh,  indi(^«lion.  Ac.  Their  oocuminoa  in 
]>neiiniiiuia  in  veil  kniiwu, 

CiiA'^KB  AMI  niwriiMni'  ihk  i.ir  tnllowinKosposnrolneoMf-Ac, 
ill  tlyspopttcB,  an-  verj-  ootuuion,  and,  if  neglecb-d,  uiiiy  ("Tin  dwrp 
and  ]>>tiiifiil  flnmrni,  prone  to  UrM  and  oi«tinalo  In  bmil.  Thojr 
moy  lonvc  it  ponuuiioTit  and  itintiKiirins  '■'Jir.  A  siraplo  ointmniil, 
and  if  {■■rNi-d"ut,  tonchiot;  Iheui  with  Hilid  nitrili'  »f  Mlvi<r,  will 
tCi-nomll}-  aulHiv-  tn  cun*  them.  Should  tlii'  margins  Ihodbw 
induriil"cl  ami  ri'juxt  thi-  ulmve  tnHitment,  the  Hi-ur  mar  be  escMl 
hf  a  V-«hnp«l  ind»ion  and  the  woand  unit"!  Iiv  hnrwhuir  aiituvM. 
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f  tnunt  not  bo  niiatskfii  for  the  fiMuron  about,  tho  oonient  ot 
Uio  mouth  HO  cnmnion  in  mngenilji]  unil  acquired  syphiliti, 

rAPII-WMATA  OR  WARTY  OROU-THS  OP  TIIH  Lll'  are  ot  intcn<«t  in 
that  iixey  are  liable  ac  ago  advanras  to  hommo  epithnlioTnatniu. 
They  may  minetimea  grow  out  in  the  form  ol  honis,  Kxtirjmtion 
witii  the  knife  im  the  proper  troatmpiit. 

ScpEKuriAL  n.PEua  on  the  itinoi'  surfam*  of  the  liji  nt*  common 
accflmpaniments  of  crrore  ill  dig(«tion.  and  »f  xoroii^ary  syphilis. 
There  are  usually  similar  iilcon  on  the  aide  of  the  tongue  and 
c.'h«>l(».  Nitrate  of  Bilfer  or  chromic  urid  lotir>nit(^.  i.  to  3j.)ar» 
the  bwt  local  ap]>UmtioDa. 

N.vvDfl  OF  TiiK  hie  when  email  muy  bo  toui!h<<d  with  nitric  aiid 
or  ethy1at»  of  Mxliuni ;  and  whnn  patndiiloiifi  and  projediiig  froTii 
th^  froo  mat^n,  ligatured.  When  inrolving  the  whole  sniH'tanM 
of  the  lip  it  may  be  treated  by  eleetrolyni*,  or.  better.  exoiMed  by 
means  of  a  V-ahaped  incision. 

IlyrEKTRoniy  of  THB  lit,  generally  the  upppr,  ie  often  met 
with  in  eonooctlon  with  cracks  and  fiwiuroa  in  stnimous  (ihildrpn, 
and  is  known  aa  the  itramion  Up,  A  Kiinilar  lyindition  \»  sometimes 
met  with  in  eongeaital  Kyphilix  and  tn  chronic  namt  catarrh.  The 
thickening,  tm  &  ruloi  dii>»])pear8  under  conHtitutioual  trentmeut, 
and  as  the  patient  grows  older.  The  remoral  of  a  wedj^-shapod 
piece,  as  advised  by  some,  can  eoMom  be  neceosarr. 

CiiAxriiK  OK  I'llG  :.ir  is  most  frequently  mot  with  in  young  adult 
life  and  in  women :  it  aouietinien  oeours  in  infunU.  It  i(<  duo  to 
direct  inoculation  by  mucnus  tubercliw  on  the  lips  ot  another 
person,  or  may  be  conveyed  by  cups.  HjMHins.  pipes,  towels.  Sip, 
It  occurH  n«  a  painless.  iMrciimecribod,  Mimowliat  inrlunkteil  puleh  or 
ulcer,  with  smooth  surfiira  and  ri'gular  outline,  and  is  attendcHl  with 
eiiliirgeuieiit  ami  inilurution  of  the  sulimaxilliiry  gliindM.  and  Inlor 
with  skin  cra|iti<in*  and  other  signs  of  scenndary  syphilis.  The  local 
lutioii  s[iui'<)tly  difuppunrs  under  a  luereuiial  eourse. 

('\itiirM'LK  OKTIIR  Ml'  \u  a  most  dangerous  disease,  as  it  ia  viTy 
likoly  lo  leai]  to  infective  phlebitis  of  the  facial  vein,  which  may 
spread  thoneo  through  the  ophthalmic  vein  to  the  envcnious  anil 
othor  emnial  sinuses  and  terminate  in  infective  lueningitin  or  in 
guntiml  blood -poisoning,  It  may  be  distinguinhud  Irom  malignant 
jiuetulo,  whirh  it  may  sontowhat  rnseinblc.  by  the  absence  of  the 
MithnuE  Ihu-iUus.  Free  ini'i)>ions  ehimld  be  mode,  the  sloughs 
scraped  away,  «ntiM<ptiMi  applied,  and  tlie  strength  sup)Mirtwt  by 
Huid  nourishment  and  stimulants. 

AliEXoHATA.  on  ijinui.  ni.AXDttr.AR  Tfsiorna  (I'aget),  oom- 
•innally  occur  in  the  lip  as  Mnoll,  mnooth.  niastir  growths  prujeot- 
iiig  under  the  mueoiui  menibnine.  'I'hey  soinr4iniivi  contain  nndttlM 
of  cartilage,  nnd  are  then  of  hanler  i*inMi«t«nc.y.  "VVv^nj  Atf.«JA\* 
r«moved  from  tlie  niuixnui  •ur(iu-«  to  kvittiV  efarfm^. 


alfhougli  the  pupil  ia  widely  dilkted.  Tli»  optao  diik  irfun  vWbb 
ie  found  in  first  attacks  not  to  be  cupped,  but  Ume  it  mulndpaln- 
tiou  of  tbo  retinal  arteries  and  engargenLBnt  <rf  Um  Trim.  Bat^ 
an  attack  may  subside  after  a  few  ii^  but  is  genanllj  tollowed 
by  othera  until  the  eye  may  past  into  a  pannaBBUt  gtonfimnriniM 
condition  {iilwluteglattnim<t)  and  riaion  be  tcAally  daabojed.  Mma- 
lute  glaucoma  is  accompanied  by  gnat  pain  and  inezaaaed  tfliMaim. 
intra-Dcuiar  tuemorrhageB,  opam^  of  tbe  lena,  uloaratian  and 
staphyluma  of  tho  cornea,  aoA  shrinking  of  the  whole  ffiobB, 
Some  cases  of  aout«  glauocnna  nuy  bt  aooompaiued  by  nVKs 
intraocular  htomorrhage  {hamorrhagie  ylatieoma). 

2.  Siibatuir  glaucoma  is  charaotoTiiied  by  the  symptoma  of  |JMi- 
coma  M  giTcn  above.  There  is  generally  a  gwdnal  |ii  miiwi, 
sometimes  with  exacerbataons,  and  it  may  at  any  time  gira  im  to 
acute  glaucoma. 

3.  Chrimic  ijlnucoma  may  follow  on  an  acute  or  ■ubamite  ■tflfll'. 
but  there  is  an  insidious  and  progrMnve  form  usually  »H»«VA«y 
both  eyes,  in  which  all  irritativv  signs  an  absent.  Widwai  |  ' 
and  oft«n  with  no  appaient  increaae  of  tenaon,  dure  i* 

roduction  of   the  amplitude  of  aooonunodatim,  sad  c       

comenl  sondibility,  with  cupping  and  pTOgieeave  atnqihyof  tte 
optic  disks  often  paaiiing  on  to  absolute  blindness. 

Pnthiingij. — Glaucoma  is  prodnoed  by  any  circamstance  *'»'*"g 
to  upset  the  normal  relation  of  the  aecration  and  ezcratiaii  of  tiiA 

intra-ocular  fluids.    These  fluids,  secreted  by  the  ciliary  \\ vmmm. 

jiass  chiefly  out  at  the  angle  between  the  iris  and  the  ooniea  (MHa 
rrr  filtratiiiii  imyle).  This  increased  teneitai  may  be  prodnoed  hf 
hypersecretion  of  tho  ciliary  processes,  obstruction  at  the  flUntioa 
angle,  or  by  serosity  of  the  fluids.  Tba  most  frequant  oMW  is 
ol^tructioD  of  the  filtration  an^e  due  to  inflammatory  |«odiial^  o 
to  mechanical  means  as  growth  of  the  lens,  or  dilat^ion  ol  Am 
pupil  cHi)i'(;i]i]ly  by  atropine.  Olauooma  ooonrs  as  A  rale  in 
jienxms  over  4<)  years  of  age,  is  frequently  hereditaiy,  and  is  sAia 
associated  with  hypermetropio.  It  may  be  tenmtfary  to  oon^lals 
postoriciT  synechia,  perforating  ulcers  and  wounds  i^  the  eontSB, 
dislocation  of  the  lens  laterally  and  into  the  antericr  nliswlMff. 
cataract  operations,  intra-ocular  tumours,  and  intai-oonfar 
lucmon-hago. 

The  tTfatmmt  of  acuU  glavroma  is  hy  instillation  of  MMdM. 
(esiieciolly  if  the  attack  ie  caused  hy  atropine)  or  by  a  laifa  JriiUn 
tomy,  OS  much  as  one-fifth  of  the  iris  being  removed.  Sevtnl 
other  opcnitionx  have  been  rocommended,  as  sclerotomy.  Ib 
gliiunnna  abiolutitm  puncture  of  the  sclerotiQ  often  relierw  tt* 
ptun.  In  lulnriitf  rosea  iridectomy  is  generally  indicated)  bid  in 
chronic  ijlauaijaa  without  tension  operative  ptooedore  probity  igm 
little  good. 
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VIII.   Dit6i$fs  of  the  orbit. 

Subconjunctival  ii^emouuhaoe,  duo  to  a  blow  on  the  eye  or  to 
rupture  of  a  small  vesnol,  owing  to  coufii^h,  &c.,  is  of  a  biijrfit  red 
colour.  The  blood  effusion  is  more  marked  anteriorly  and  does 
not  pass  far  back.  Exactly  the  converse  as  to  the  iwsition  of  the 
blood  ap]>lios  to  deep  orbital  hgemorrhage  following  fracture  of  the 
anterior  fossa  of  the  skull,  &c. 

Orbital  abscess  and  orbital  cellulitis,  when  acute,  are 
difficult  to  diagnose  from  each  other.  Though  often  traumatic  they 
may  be  due  to  cold,  ii-ritation  of  a  tooth,  er}'si]ielas  or  pyaemia. 
They  sometimes  originate}  in  periostitis.  They  are  usually  charac- 
terized by  swelling  of  the  lids,  chemosis  of  the  conjunctiva,  pain  on 
movements  of  the  eye  and  on  ])re88ing  back  the  eyeball,  limitation 
of  the  ocular  movements,  facial  neuralgia,  and  proptosis ;  sometimes 
there  is  a  defined,  tendor,  fluctuating  swelling.  If  the  symptoms 
are  not  soon  relieved,  esi)ecially  in  orbital  cellulitis,  papillitis  and 
atrophy  of  the  optic  nerve  may  ensue  and  also  meningitis.  OrhiUU 
abscess  may  be  chronic  and  siirmlate  a  solid  tumour.  The  treatment 
consists  in  early  evacuation  of  the  pus,  hot  fomentations  and  con- 
stitutional i-emedies. 

Tumours  of  the  orbit  usually  cause  protinision  of  the  eye 
{prftptv8u)y  impainnent  of  its  movements,  and  papillitis  or  optic 
atrophy,  (lenerally  one  orbit  only  is  affected.  The  origin  of  an 
orbital  tumour  may  be  primary^  in  the  lachrymal  gland,  in  the 
loose  orbital  tissues,  in  the  periosteum,  in  the  eyeball  or  in  the 
optic  nerve ;  or  serondury,  starting  from  a  neighbouring  cavity. 
The  primary  tumours  may  be  cystic  (hydatid,  dennoid) ;  osseous 
(ivory  exostosis),  sarcomatous,  and  vascular  (naovi).  Amongst  the 
secondary  tumours  may  be  mentioned  arterio- venous  communication 
in  the  cavernous  sinus  giving  rise  to  a  pulsating  tumour,  and  dis- 
tension of  the  frontiil  sinus  by  retained  mucus  [frontal  mucocele). 
The  treatment  is  chiefly  the  same  as  in  other  parts.  Malignant 
tumours  should  be  freely  removed  with,  if  necessary,  the  eyeball  and 
the  contents  of  the  orbit,  and  chloride  of  zinc  paste  in  some  cases 
applied  on  strips  of  lint  for  a  few  days  aftei*wards. 

Enucleation  of  the  eye. — Patient  lying  down  and  as  a  nde 
under  general  aniosthesia ;  opi^rator  standing  behind  the  head ; 
spring  siHJculum  in  lids.  Seizing  the  conjunctiva  with  a  pair  of  fixa- 
tion forceps  at  outer  or  inner  border  of  comoti,  divide  the  conjunctiva 
and  subconjunctival  tissue  all  round  the  cornea  with  scissors ;  raise 
each  rectus  tendon  in  succession  on  a  squint  hook  (Fig.  246)  and 
divide  each  one  close  to  the  globe ;  now  separate  the  limbs  of  the 
speculum  and  the  eyeball  will  project  forwards ;  ^^asa  ^  '^sf^^^^ 
stout  curved  scissors^  closed,  behmd  tlie  g\o\)Q  ixoni  ^S^ 


Olid  fcol  for  the  optic  norre ;  ttien  poll  back  tlte  ■ 

oixni  them,  aud  divido  the  nerre.     ^Hio  S^obOt  IKIW  p 

fay  tliD  sciesuni,  ia  takvti  betwoen  the  migen  voA  thumb,  Mti  llie 

iithur  iitlachuieatti  a.To  divided  I^  Ute  MisaoTa.    After  dte  opwmticn, 

firm  prewui'o  in  applied  hy  a  bondagv.    "Rien  is  but  nn^  aiqr 

tniufale  tvom  hemorrhage.    An  utificwJ  eje  may  be  given  kboiit 

three  muuthu  after  eperation,  if  the  aooket  ia  heolUi^. 

IX.  Errvrt  n/tt/raetioit  and  aecammodaiioit. 

The  light  i>orcipiout  portion  (d  the  eye  ezista  at  die  eztemalli^ar 
iif  the  retina  {roilt  and  omw),  and  it  is  neooowry  for  perfect  ynmaa. 
that  imager  of  extonial  objects  shoald  be  socuiatdy  fc 


L.     CODTW    loB. 

ill  axia.     D.  DiTeiseut  raj.     P.  Panlld  rsj.     C.  OcMiuiyt 
.  and  My.  Position  of  rotiiu  in  Ijipomietropic,  omHtlnpte, 


thid  liiyor.  lluyit  of  light  paarang  into  the  eye  ore  refruted  at  Hm 
iinb-iior  ciirfiiocH  of  tho  oomea,  lens  and  vitreous,  and  hnni^t  to  ft 
fociiH  lit  u  iHiint  vurj-iug  with  the  refraddon.  The  human  vye  tor 
tho  iKxkM  of  Hiiniilicity  may  be  considered  as  represented  by  a  oonTSK 
leiiu  of  2:t  mm.  focus;  and  tiie  following  laws  r^olating Ute pMMg* 
of  light  tlii'<>ii(;h  u  convex  lens  will  then  be  applicable  to  it.  B^ 
of  light  jNUNiiiig  through  a  convex  lena  (Fig.  S4a,  L)  peialld  (P)  to 
the  princiiiul  iixin  (X  X),  and  therefore  coming  from  infinity,  an 
1jn>iit;kt  tu  II  focus  at  a  point  (Em.)  (jir in etfuif  /octu)  varying  IB- 
voTsoLy  in  iliittiiuco  to  the  oonvezity  of  the  lens;  tays  ooming fami 
a  point  (D)  (.'ItMur  thiin  infinity  (divtrgml  rayi]  areietnotedfnithar 
back  (My.)  from  tho  leiis  than  tho  focal  point;  and  nys  ocnnilig 
friiin  a  jxiiiit  (C)  heyoud  infinity  (cMiivrgent)  are  foonseed  at  H 
bcluTi'ii  the-  lunx  and  itu  principal  focus  Em. 
HiiMHTkofiA. — III  an  eye  ot  nonrnvVifi^iaA^ii  (^nimcfropw)  witb 
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its  accoiniiiodation  i-elaxtHl,  parallel  rays  (V)  jwissing  throiigli  tlio 
pupil  will  be  focusscd  by  the  surf  aeon  at  a  point  (Em.)  roprest^ntod 
by  the  oxtenial  surfaces  of  tlio  rod  and  cone  layer  of  the  retina ; 
divergent  rays  (D)  will  bo  focussed  behind  the  retina  at  My. ;  and 
convergent  rays  (C)  in  front  of  the  retina  at  II.  In  order  to  focus 
the  divergent  rays  (I))  upon  the  retina  (Em.)  it  is  necessary  to 
increase  the  convexity  of  tlie  lens  and  so  shorten  its  focjil  length. 
This  is  done  by  accommodation,  and  a  young  emmetrope  with 
normal  accommcxlation  should  be  able  to  focus  on  his  retina  all 
rays  from  })arallel  to  divergent  ones  starting  fi-om  a  few  inches 
from  his  cornea. 

IlYrERMETUoriA  is  the  condition  in  which  in  the  eye  at  rest  the 
retina  (11)  only  receives  convergent  rays  (V) ;  paitiUel  rays  (P)  and 
divergent  rays  (I))  are  refmcted  beyond  the  retina  (U).  This  takes 
place  from  too  short  a  dist^iiice  between  the  cornea  and  the  retina, 
or  from  lessened  convexity  of  the  lens;  the  usual  cause  is  congenital 
shoitness  of  the  axis  of  the  eye.  llyjiennotropes  from  this  fact  are 
obliged  to  ai'commodate  for  parallel  rays,  and  still  more  f or  divergi^nt 
ones.  The  tnntmnd  naturally  is  to  increase  the  convexity  of  the 
lens  artificially  by  giving  a  convex  lens ;  and  by  so  doing  allowing 
parallel  rays  to  be  refracted  on  the  retina,  and  then  the  ciliary 
inuscle  will  be  able  to  focus  diverg<.»nt  rays  on  the  i*etina.  In 
children  and  young  adults,  to  find  out  their  hypormetropia  it  is 
often  necossary  to  order  atrojnne  before  testing  the  refraction. 
The  si/mpfoma  of  hypermetropia  are  pain  and  discomfort  on  reading, 
congCHted  eyelids  and  conjunctivio,  spasm  and  fibrillar  twitchings 
of  the  lids,  convergent  strabismus,  and  headache,  llyixjiinetropia 
is  usujdly  congenital,  often  hereditary,  and  is  frequently  associated 
with  a  flat- looking  fac(s  shallow  orbits  and  small  eyes. 

Myopia  is  the  opposite  condition  to  hypermetropia,  and  in  it  the 
retina  (My.)  only  receives  certain  divergent  rays  {])),  It  is  due  as 
a  rule  U)  the  axis  of  the  eye  being  too  long,  or  in  some  cases  to  the 
ciliary  muscle  rendering  the  lens  too  convex  {Hpaam  of  accomnnHla- 
tion).  The  trmtmeut,  except  in  cases  of  spasm  of  accommodation, 
is  to  give  concave  glasses  to  allow  parallel  .and  divergent  rays  to 
fall  on  the  retina.  In  low  degi'ees  of  myopia  it  is  only  necessary 
to  order  glasses  for  distance,  but  in  high  degrees  it  is  usual  to  order 
a  stronger  pair  for  distance,  and  a  weaker  pair  for  reading.  In 
apparent  myopia  duo  to  spasm  of  the  ciliary  muscle  it  is  important 
to  order  atropine  to  lind  out  the  true  refraction.  Myopes  often 
have  the  head  elongated  in  the  antero-posterior  diameter,  a  long 
faco  and  large  prominent  eyes.  Myopia  is  generally  aceom])anied 
by  a  crescent  at  the  out(.»r  side  of  the  disk  {posterior  stajthi/Ioma), 
and  there  may  be  secondaiy  choroidal  trouble,  detachments  of  the 
retina,  and  vitreous  opacities. 

AsTiOMATisif  Ja  the  condition  in  wlneVi  oiv©  «t  Tcwvwvi  <A  ^^^ 


refiui-tive  siii-facos  hava  not  the  eomo  uurviitura  in  iitl  diivetioiiH. 
Aetigmatisiii  niiiy  bo  divided  into — (1 )  irriyiilar,  in  which  there  is 
a  differ<nic«  at  refi-notion  iii  the  diSenmt  parts  of  tho  same  meridi&n 
due  t<j  changes  iii  the  lens  and  cornea ;  BJ)d  (2)  rfijiilar,  where  Uiere 
is  a  difference  in  two  meridians  (cA'V/  mrriditina)  at  rijiht  anp-lee  to 
one  another,  and  nailed  those  oF  maximuni  and  luinimum  refraction. 
It  it  luuftlly  eonieal  {slntie  aaUyiiittiem),  but  may  be  due  to  the 
ciliary  muscle  [ili/naiiw-  tistifjmal'tm).  Regular  a^tif-nintism  may 
be — (ii)  gimjik,  where  one  meridian  m  emmetropic  and  the  other 
hypermetroinc  or  myopic,  and  ie  then  catlod  simple  hyponiiotropic 
or  simple  m}-o)iic  aatigmatiimi ;  (b)  ciMaponn-l,  where  the  chief 
meridiiuiB  iiro  iinequall j  myopic  (compound  myopic  aHtiguiatiem)  or 
uneqimlly  hyi)ermotrDpic  (compound  hypermotropii:  iiKtiKmatism) ; 
or  (f)  iiiiieit,  where  one  chief  meridian  ia  hi,']>ennetropic  and  the 
other  myopic.  I'ei'aiatent  hoadaclLo  is  commonly  met  with  in 
astigmatiem.  The  trmhMnt  is  by  cylindrical  glasses  for  simple 
aBtigiuati^m,  and  by  cylindrical  glasses  in  combination  with  spheri- 
uale  for  coinjMiitid  aitd  mixed. 

pRKanvorn. — In  the  eye«  of  all  persons  from  4(1  to  4.^  years  of 
age  it  is  found  that,  owing  to  changes  in  the  elasticity  of  the  lens, 
the  ciliary  muscle  bepns  peixieptibly  to  lose  its  power  of  altering 
the  convexity  of  the  lens.  The  effect  of  this  will  be  to  jinivont  near 
objwls  beinR  fottussml  ou  the  mtiua  nt  the  usual  reading  distance ; 
in  order  to  countonict  thin  condition  and  lo  help  the  ciliary  muscle 
it  in  UB<«asiiry  to  prescribe  oonTex  glasses  for  i-oading.  It  has  been 
found  that  the  glass  needed  is  about  one  dioptre  fur  every  five  years 
after  ^0, 

X.  Utriibigmiit  and  ofiilar  pnm/^nia. 

BTBABI8MU8  {aijiiint)  is  always  present  when  the  two  eyes  are  not 
directed  Bimultauooiuly  townnle  the  same  object,  and  is  usually 
accompanied  at  some  time  by  double  vision  (diplopia),  Strubiamoa 
occurs  h'oin  ovor-actiou,  weakness,  or  paralysis  of  one  or  more  of 
the  extrinsic  ocular  muscles.  It  is  iimally  convergent  or  diver- 
gent, but  ui»y  be  upward  or  dovnwaiil.  It  may  be  conatnst  or 
ocenaiouul  (/wti'm^ic).  and  though  usually  only  one  eye  eixuints,  yet 
sometimeB  both  eyes  may  do  ao  in  tunl  {attrT-iiaUvj).  When  tho 
squinting  eye  follows  it"  fellow  normally  in  nil  its  moToment* 
the  squint  is  eulloil  nunumiVuHf  in  contra-ilistinctioii  to  pamlytitt 
Diplopia  is  inucb  moii'  marked  in  paralytic  than  in  conc(ilKtt«nt 
siiaint.  The  uon-wiuiiitijig  eye  is  iiiUed  the  fi.rii.g  eye.  and  atru- 
biamus  may  bu  entimattil  by  telUug  the  patient  to  look  at  an  object 
about  two  feet  away  with  the  tixiug  eye,  uud  then  biking  tha 
distance  between  the  middlo  of  the  palpebral  apertuie  and  Iho 
auddla  of  the  cornea  of  tiie  sqnintiug  eye  {primary  tqitinf);  ou 
aov  ••"ikini^  the  sijuiiitiug  Wctnuo  ^ib»  &uiv%  e-|fii  the  uaoont 
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of  deviation  of  the  original  fixing  eye  is  taken  (secmnlary  squint). 
In  jxtralytic  cases  the  secondary  sciuint  exceeds  the  primar}%  but  it 
is  equal  to  or  less  than  the  primary  in  concomitant  s^^uint. 

Conrergent  strahismns  [internal  squint)  is  most  commonly  due  to 
hj^rmeti-opia,  owing  to  the  fact  that  the  excessive  accommodation 
necessitiites  a  coiTes])ondingly  great  convergence ;  but  it  may  occur 
occasionally  in  myopia,  and  follows  division  or  paiiilysis  of  an 
external  rectus. 

Direrf/ent  strahismus  [exf(^naf  squint)  is  caused  from  insufficiency 
of  convergence  power,  and  weakness  oiF  the  intenial  recti,  e8j)ecially 
in  myopia;  from  defective  vision  of  an  eye,  as  in  corneal  nebulae; 
and  fix)m  division  or  paralysis  of  an  internal  rectus. 

The  trentment  of  concomitant  strabismus  is  by  atropine,  esorine, 
spectacles,  prisms,  and  stereoscopic  exercises.  The  operations  that 
may  be  required  are  either  tenotomy  of  the  muscle  of  the  affected 
side,  or  advancement  of  the  muscle  of  the  opposite  side.  As  a  rule 
only  one  eye  should  be  opei*ated  on  at  a  time.     The  treatment  of 


— p»j 
Fiu.  246. — Strabismus  hook. 

paralytic  strabismus  is  by  constitutional  remedies  and  galvanism 
of  the  affectetl  muscle. 

Tenotomy  of  the.  inf(-rnal  rectus, — Patient  lying  down  and  luider 
cocaine  or  general  anaesthesia;  operator  standing  in  front  and  to 
the  right  hand  side.  Introduce  the  spring  speculum,  and  pinch  up 
with  a  pair  of  fixation-forceps  the  conjunctiva  and  subconjunctival 
tissue  at  the  point  of  junction  of  the  lower  horizontal  and  inner 
vertical  tangents  to  the  cornea.  Divide  this  fold  with  a  pair  of 
blunt-pointed  scissors,  making  the  incision  only  large  enough  to 
admit  the  points  of  the  scissors,  and  then,  passing  the  scissors 
through  the  incision,  divide  the  capsule  of  Tenon.  Pass  the 
strabismus  h(K)k  (Fig.  246)  into  the  wound,  directing  its  iw)int 
backwards,  and  then  turn  the  end  of  the  hook  upwards  l)etween 
the  globe  and  the  tendon,  until  its  point  is  seen  beneath  the 
conjunctiva,  at  the  upper  bonier  of  the  tendon.  Introduce  the 
scissors  through  the  wound,  and  open  the  blades  on  cither  side  of 
the  tendon  between  the  glolw  and  the  hook,  and  by  one  or  two  snips 
cut  through  the  tendon.  Remove  the  hook  and  then  reintroduce 
it  to  see  if  the  tendon  is  completely  divided.  The  eyes  should  be 
bandaged  for  about  twelve  hours.  The  meth(xl  is  the  same  for  the 
external  rectus,  but  it  must  be  remembered  that  the  tendon  is 
situated  a  little  further  back. 

OcULAJt  PAUALYSES, — Oompfft^.  Panilyms  of  Ih*',  Third  ^»^rve.  \^ 


->IS  I>I3E.VBES  OP  REfilflNf. 

ch/irnctemoil  by  cftuiplrte  ptoaiB;  oxlpmii!  stialiiBmiis  ;  inaliility 
to  move  the  eye  poiiipleti'ly  up,  dowii  or  in  ;  LTosewl  diplopin  ; 
mixIniTito  luyilriiiaiB  nnil  iitiK^tit'ity  of  tlio  pupil  to  oil  tho  reflox«H^ 
lUid  puralyBie  of  uccominoilatiDii,  Any  on*.'  "I  the  niiiscliiB  mipplird' 
hv  tV  thini  nerve  iiiny  l"i  eepamWy  jmnihii'il  nKn  tlm  .ii]M.rHir 
ni.l.Vliic  (fourth  nerve)  and  thii  fxtomiJ  i  .i--  -■  M  u-rvi>).  . 
I'un<lii>:*  11/  i/i^-  I'j-tiriml  rrttut  gives  Ti*i-  ii  :  ■  i.  :  ■  .!.,-[iiub,  I 
iniiliilily  t'l  uinve  tlio  eye  outwnnle.  uiii]   li   1.:  1     'l:;ili>|iift.  ] 

It  iH  tli(^  TU'iBt  conimdu  <>t  the  orular  |ul»i<.'.-..  ).i.<lul.ij  innii  Uk«         ' 
long  iimrso  at  Ihe  xixth  nnrvn.     All  thii  kxIitihiI  maiUi'  iiihsoIm 
mny  Ijp  ]ianil)'sii(l  at  Uio  sauie  timo  ["I'klh'ihiH'j-ln/'u  f.i<irii«), 

The  intm-oi-ul&r  musclm  ate  the  pupillary  (tphiiirlur  fiupfllir^ 
and  tlio  cilifiry.  Tlio  jMipillary  musclB  may  bo  nifoobMl  by 
paralyBis  of  the  thinl  or  abort  ciliary  oorves,  producing  medium 
mydrinsia,  and  by  pnntlynui  of  ttie  eervicjil  aympathetdc  or  long 
dliary  nerves,  prodiieiog  partial  miosis.  The  filiary  uiiisclu  may 
be  pamly^ed  Iryrhphiiiu)  liy  aBeotiona  of  the  third  or  shirt  cilinry 
neiTea,  ii»>ually  in  conjunction  with  paralysis  of  tha  puplUiiry 
musolo.  It  may  be  piunlysnl  nlonn  iia  in  (liphtheriii.  In  certain 
(liseiuifin,  esiinrinll)-  lop<iin(>tor  ntaxin,  tho  pupil  aotM  to  iinoowiniv 
dation  bul  ii'i'  ^'"1  1i:li'  '  I    r-l'-l'-hiiiioii  nr  aiiiniit  juifiil).  ■ 

Tiietrr.it,,.  ;■  1 1  ilys<'H  ia  chiefly  conaUtutionul.    Huiy 

are  of  sypliil  I  ■  ■        I:    iniii- mercurj' uviodida  of  putjissinin, 

but  rnm/It~;iii":i  I'l  Mil'  iii<  <  ir  i|  Tiiiijscle  may  also  ha  emploj-od.    In 
niydriiLsis  and  (\v<'l"])li<rriii,  the  iisa  of  (werino  is  indicated. 

NvN'rAdMrs  (tHrii/iiiifnry  otmlliitioii»  of  Ihr  njrhnU)  is  gcnor^ly 
IiiiKH'uliir,  iind  the  moveinonta  of  the  eyes  are  usually  horimutnl  or 
rot*t«iy.  It  occurs  gnnerally  in  early  life  and  is  then  dni>  to  defect 
of  sight  from  corneal  nicer,  &c.  \  somotinios  in  ttdult  life  in  ptitiMkta 
with  diseaser:  of  tho  nervous  systfui  such  ilb  dimteminalcd  soloroeis, 
and  in  coiil  nuners,  in  whom  it  ie  proljnbly  duo  to  thfii'  pnsitioii  Bt 

msEASEG  OF  TIIX  t.Il'B,   CIJKEUS,  A>-1>  MOUTH. 

IlEurF.a  oi"  TiiK  i.ii'.— A  crop  of  herpetic  vosidee  whioh  bunt  in 
a  few  'lays  lunving  small  seiir*,  arc  common  on  thn  lip  dnring 
sliplif   iittiickf  fif  cjitari'h,  iudig<«linn,  Sec.    Their  ijcuurreuoo  in 

riiM'us  \\\i  Ksat'itKsiiF'ntEUPfollowinKfKpoButi't'iDold.^o., 
ill  ilys[">ijlii  -.  ,in   M'ly  oommon,  niid,  if  negloctod,  may  form  de»p 

iii'il   I   'ilii^  I-- -,  |iriino  to  bload  iind  nhstinoto  to  himl.     Thsy 

111  !■   ■■  '       :  1    I t  unci  disH^iriuR  seai-.    A  simple  ointoMtit, 

!>ii'i  ' Iiiu)!  thorn  wiUi  solid  nitnttra  of  wlvnr,  will 

i,"'ni  i-iil\    -.iiiii'    (1.   I'lim   them.     Should  tho  nisi'gins   buoonw         | 
iritliiriit'-<l  itni]  vsiA  tin-  alH)vo  treatment,  Iho  srair  may  be  oxcind 
'y  n  l"-sbaj>i*J  incision  and  the  wiinini  Miuk-i  \i^  'WivwAvM.t 
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They  must  not  be  mistaken  for  the  fissures  about  the  comers  of 
the  mouth  so  common  in  congenital  and  acquired  syphilis. 

Papillomata  or  warty  growths  of  the  lip  are  of  interest  in 
that  they  are  liable  as  ago  advances  to  become  epitheliomatous. 
They  may  sometimes  grow  out  in  the  fonn  of  horns.  Extirpation 
with  the  knife  is  the  proper  treatment. 

SrPEUFiriAL  ulcehs  on  the  inner  surface  of  the  lip  are  common 
accompaniments  of  errors  in  dig(^stion,  and  of  sew^ndarj'  syphilis. 
Thei-e  are  usually  similar  idcors  on  the  side  of  the  tongue  and. 
cheeks.     Nitrate  of  silver  or  chromic  acid  lotions  (gr.  x.  to  Jj.)  are 
the  best  local  api)licAtions. 

N-T-IVXJS  OF  THE  LIP  whcu  small  may  be  touched  with  nitric  acid 
or  ethylate  of  sodium;  and  when  ix»ndulous  and  pr( ejecting  from 
the  free  margin,  ligature<l.  When  involving  the  whole  substance 
of  the  lip  it  may  be  treated  by  electrolysis,  or,  Iwtter,  excised  by 
means  of  a  V-shaped  incision. 

Hypeutuophy  of  THE  LIP,  geuerallj'  the  upper,  is  often  met 
with  in  connection  with  cracks  and  fissures  in  strumous  children, 
and  is  known  as  the  strumous  Jip,  A  similar  condition  is  sometimes 
met  with  in  congenital  syphilis  and  in  chronic  nasal  catarrh.  The 
thickening,  as  a  rule,  (lisappears  under  constitutional  treatment, 
and  as  the  patient  grows  older.  The  removal  of  a  wedge-shaped 
piece,  as  advised  by  some,  c^in  seldom  be  necessaiy. 

Chax(^ue  of  the  lip  is  most  frequently  met  with  in  young  adult 
life  and  in  women;  it  sometimes  occurs  in  infants.  It  is  due  to 
direct  inoculation  by  mucous  tubercles  on  the  lips  of  another 
person,  or  may  be  conveyed  by  cups,  spoons,  pipes,  towels,  &c. 
It  occurs  as  a  painless,  circumscribed,  somewhat  indurated  patcsh  or 
ulcer,  with  smooth  surface  and  regular  outline,  and  is  attended  with 
enlargement  and  induration  of  the  submaxillar}'  glands,  and  later 
with  skin  eruptions  and  other  signs  of  secondaiy  syphilis.  The  local 
lesion  s])eedily  disappears  imder  a  mercurial  course. 

Carhuxcle  of  the  lip  is  a  most  dangerous  disease,  as  it  is  very 
likely  lo  lead  to  infective  phlebitis  of  the  facial  vein,  which  ma5r 
spread  thence  through  the  ophthalmic  vein  to  the  cavernous  and 
other  cranial  sinuses,  and  terminate  in  infective  meningitis  or  in 
general  bhx>d-poisoning.  It  may  be  distinguished  from  malignant 
]iustule,  which  it  may  somewhat  resemble,  by  the  absence  of  the 
anthrax  bacillus.  Free  incisions  should  be  made,  the  sloughs 
scraped  away,  antis<»ptics  applied,  and  the  sti'ength  supjwrted  by 
fiuid  nourishment  and  stimulants. 

Adenomata,  oh  larial  glandular  tt^mour.s  (Paget),  occa- 
sionally occur  in  the  lip  as  small,  smooth,  elastic  growths  project- 
ing under  the  mucous  mf^mbrnne.    They  somc^timos  contain  nodules 
of  cartilage,  and  are  then  of  harder  consisteuey .    Tl\\^^  ^vAsJA\ife 
removed  from  the  mucous  surface  to  avoid  »wnvY\**\\i«, 


CvsTS  due  to  obatructioii  of  the  nxoocnia  foUulM  km  freqaoit  in 
the  tip.  They  contain  a  glairy  fluid,  and  appear  aa  nnaU,  Iwmi. 
Bomi-tranHlucGDt,  ftlobular,  Uuiah-pink  BweUinga  on  the  muoiM 
eurfnco.  A  free  incudim  through  the  mucoua  membruie,  sad 
removal  of  the  oyat-wall  with  foHwpB,ieperiiApe  the  beat  tmtmaat. 

Ki-['i'iiKi,ii)MA  (w/iininoni  mrdnoma)  neariy  alvays'ooours  ia  nea, 
and  on  the  lower  lip ;  and  although  it  tnay  affeot  non-niiokcBe,  U 
generally  appeara  to  be  due  to  the  irritation  and  hMt  of  a  ahtot 
clay  pii>o.  It  bc^nn  aa  a  orack,  email  ulcer,  or  induisted  toberale, 
and  may  either  epreud  euperficiallf  along  the  free  margin  of  Ae 
lip,  or  exton<l  (Wply  into  its  rabetance.  Soonw  or  later  it  ixtntna 
the  whole  l.p  and  adjoining  parte,  heomnee  adherent  to  tiie  jaw, 
and  invndM  the  bone.  The  lymj^iatio  glanda  in  the  nodt  beooow 
involve<l  and  may  attain  a  loi^  rise,  even  whilit  the  prinurr 
growth  in  the  lip  ie  quite  inrigniflcont  i  diaeeminotion  thnuga 
internal  oi^'auH  ie  rare.  If  removed  eaily  an  epitiieli<nna  of  Uia 
lip  may  not  recur  till  after  a  long  period  <d  immunity,  or  peifa^a 
nut  at  all.  It  seldom  returns  in  tbe  scar,  but  in  the  lymphotie 
ftlandi),  the  jiationt  dj-ing  at  exhaustion  induoed  by  aloenting  and 
blooding  masHCfl  in  the  neck.  UteafleotionisveryapttobemieiakBn 
for  /iiirtl  efiiiiicre,  and  the  latter  hoe  ere  now  been  cut  away  under 
the  inipresBJou  that  it  was  on  epithelioma.  The  following  pointa 
flhoiild  servo  to  diatinguish  tiiem: — 1.  Epithelioma  generally  ocoon 
in  the  old,  itnd  in  men,  and  on  the  lower  lip ;  chancre  in  the  yonng, 
iu  wutueii,  and  on  the  upper  lip.  2.  The  epitheliomatouH  nloer  hoa 
hard,  siuuiius,  and  overt«d  edges,  and  an  indurated  and  warty  boM ; 
the  chancrous  is  raised,  exronated,  smoother,  and  the  induratian  ie 
more  circumscribed.  :i.  In  the  malignant  affection,  the  glanda,  ■■ 
a  nilo,  are  not  afiected  till  late  in  the  disease  perhaps  six  montha ; 
in  the  syphilitic  early,  say  six  weeks.  Horeovor,  in  ohnnore 
socondary  symptomn  wiU  be  present  or  soon  appear,  end  flu 
disease  n-iidily  yieldti  to  untisyphilitio  remedies.  TVootmoif. — 
Vw!is  and  eai'ly  exi'isidit  is  imperative.  The  growth  may  be  either 
includ''d  in  a  V-xhapod  inciuon,  the  wound  being  aftenratda-nnited 
by  hare-lip  pins,  iir  if  superficial,  freely  shaved  off.  Hie  ^anda 
in  the  neck,  if  I'ulargeil  and  not  too  extensively  diseased,  should 
bo  oxtirpatctl  at  tho  same  time.  When  the  bone  is  involved,  apor- 
tion  of  tb<>  j)iw  may  bo  removed  if  the  whole  diaeoee  can  be  gqtaway. 

IIaiie-i.ii'  iH  It  cnngciiital  malformation  in  which  the  upper  hp 
is  vertically  I'loft  on  one  or  both  sides  of  the  median  line.  B  is  so 
named  from  itf  funeieil  resemblance  to  the  lip  of  the  hare.  It  i> 
Miidby  Ki'illikiTtobe  produced  by  the  failure  of  union  of  thefnmto- 
nasol  procoHf  wbicJi  formti  llie  median  portion  of  the  lip  wiUk  tha 
maxillary  procetwcti,  which,  he  holdx,  form  the  lateral  portioaa, 
A  ni-nUitfi  III  lliii*  view  tho  fissure  will  be  opposite  the  suture  botweeo 
/AcHiiperiormiixilliiry  allllmteT-TOM)i\aT^^lon«a^  i.*.,  between  tha 
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lateral  inciBor  and  canine  tooth  (Fig.    257).     Albrecht,  however, 
maintains  that  the  latorsil  na8al  process  enters  into  the  fonnation 
of  the  lip  and  that  the  intc^miaxillaiy  bono  is  dovolopod  in   part 
from  the  frontal  and  in  part  from  the  latoral  nasal  i)roco88.     On 
his  view  the  cleft  is  op]X)sito  the*  suture  between  these  two  i>art«, 
i.f.,  Ixitween  the  cf^itral  and  lat^^al  incisoi-s  (Fig.  2o7).    The  hare-lip 
will  be  single  or  double,  according  as  the  failure  of  union  occurs  on 
one  or  both  sides.     It  may  exist  as  a  mere  notch  on  the  free  margin 
of  the  lip,  but  it  more  fn>quontly  extends  deeply  thi*ough  the  sub- 
stance of  the  lip  into  the  nostril  above.     In  very  rare  instances  it 
may  reach  the  inner  canthus  of  the  eye  in  the  fonn  of  an  open  cleft, 
due  to  the  non-closui-e  of  the  fissure  existing  between  the  fronto- 
nasal process,  from  which  are  developed  the  nasal  septum,  the 
external  nose,  the  intcTiiiaxillary  ]>ono  and  the  philtnim,  and  the 
maxillary  process  which  fonn  the  ui)pfa*  jaw  antl  cheek.      Single 
hare-lip  is  far  more  common  than   double  hare-lip,  and  occurs 
much  more  oftf»n  on  the  left  than  on  the  right  side.     The  two 
margins  of  the  cleft  are  often  unequal  in  length,  the  lip  on  one 
side  of  the  cleft  being  on  a  lower  level  than  on  the  other.     In 
double  hare-lij)  the  central  portion  is  generally  shorter  than  natural, 
and,  along  with  the  intermaxillary  bone  and  the  incisor  teeth,  fre- 
quently projects  foi-wards,  the  two  clefts  being  oiUm  of  unequal 
extent.     Cleft  palate  is  a  fi"cquent  concomitiint  of  hare-lip,  and 
malformations,  such  as  club-f(X)t,  spina  bifida,  &c.,  are  not  un- 
common in  other  parts  of  the  body  at  the  same  time. 

Treatment. — The  edges  of  the  cleft  should  hi}  pared,  and  the  raw 
surfaces  brought  into  contact,  and  there  hc^ld  by  hai-e-lip  pins  or 
sutures,  so  that  primary  union  may  occur.  The  operation  is  best 
done  bfitween  the  third  and  fifth  Tuonths  of  infancy,  as  very  young 
infants  bear  htemonhage  badly,  and  later,  the  troubles  of  t*»ething 
begin.  To  ensure  success  the  child  should  be  brought  into  the  best 
possible  state?  of  health  by  careful  nui*sing  and  feeding,  and  any 
constitutional  taint,  as  s\i)hili8,  corrected  by  appropriate  remedies. 
There  are  various  methods  of  operating.  Here  only  the  more 
simple  can  be  described.  "WTiatever  method  is  adopted,  the  objeiits 
to  be  kept  in  view  are — 1,  to  obtain  primary  union  throughout  the 
wound,  and  hence  the  minimum  of  scarring ;  2,  to  ensure  the 
margin  of  the  prolabium  and  free  border  of  the  lip  respectively 
being  in  line  ;  Ji,  to  prevent  the  formation  after  the  operation  of  a 
notch  at  the  line  of  imion.  These  objects  are  best  attained  by  well 
fretting  the  lip  from  the  gums  at  the  ai)ex  of  the  cleft  so  as  to  avoid 
tension  ;  by  using  a  shai*])  knife  so  as  to  ensure  clean  incisions ;  by 
taking  care  to  completely  ])are  the  margins  of  the  cleft,  and  to 
remove  sufficient  tissue  to  secure  broad,  raw  surfaces;  by  passing 
the  hare-lip  pins  on  the  same  level,  and  deeply  euow^Vi  \a  Wvcv^'OaRk 
whole  of  the  raw  suiiacefi  into  contiict ',  and  \>y  wwj^wi^  V)tivi  ^m^ 


in  pariiig  thi>  edges  connve  towuil'*  tlip  tniildlo  lin^  al  Uu 
aa  III  longtlii'H  thri  lioi)  <■(  union  and  allow  tor  r«t?«ction. 

Ifprralion  for  tinglr  hnrr-liii. — UaTing  pbuxd  n  Smith'*  oIsBp 

(Pig.  247)  on  th«  lip  tin  either  n'lle  of  the  cleft  to  control  hwatot- 

rhngc,   pore  the  e*lge«  ot   the  cleft  with  a  ^harp  nunww-tUAalod 

wulpel.  taking  van  to  reniore  the  whole  of  the  ruumled  portKMi  u( 

the  prolaliiuiu  uq  each  siili-  of  thn  lane  iif  the  cleft ;  anil  hnviDf; 

fr«d  the  lip  froin  the  puns  nt  th"  apex  of  the  cli-ft.  briiiir  thfl  t»* 

Mitfaiyw  t'igether  by  hare-lip  ]iin>-,  jiawtiiij;  the  lower  one  first  to 

ensure  the  free  edge  of  the  lip  and  prolnlnuTD  bcnn^  in  line.     The 

lower  pin  «huuld  b«  entered  a  qiisrti^ 

uf  an  inch  from  the  mur^n  of  the 

ilof  I.  and  madf  to  traniifix  the  oomiuuy 

artery- :  but  it  nhoiild  not  p^etmta 

the   nnrotbi   nicmbniio.   us.    il  this 

Pio.    Jir.— Smith!   clunp   tw    be  done,  the  miieoiu memlirane  will 

ointrolling  hmnntrliaiK  iliiridg    duiihli-   ID   and   prevent   union.       A 

oi*T»tiDo  for  h-iro  lip.  si^ind  pin  will  generally  l*>n-'<'«*«ary. 

and  kHouKI  be  pansed  in  the  laine  wBf , 

and  a  "ilk  mitiiro  twinled  round  each.     The  nhnrp  pnils  of  the  pins 

Hhnuld  \"  nippwl  off  with  [diers,  a  snwU  piece  of  oiled  lint  pU«4 

tii-neuth  thiin  to  prevent  injury  t"  tlie  uheek.  and  several  antuna 

of  horw'hair  poxH^  supcrticially  to  keep  the  edges  of  the  wound  in 

luvunite  appfMilion.      The  parta  iihould  then  1*  dried,  and  eorand 

with   ii-lofoi-miaJ   coUiMlion.   and   u   d.inih.|*ll.iihap<-d   liiee*  ot 

elrapping  njiplied  aiT""»i  (riHii  cheek  In  rheek  lo  pn-»ent  ttwHlOIl. 

Km.  Sin.  Ki.i.   219,  Vm.  SSO. 
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11ie  )>ini>  ithoiild  be  reinoted  at  the  end  of  twenty-four  to  tbirt]r-U 
honrx.  iM  oUicrwi*-  they  will  leave  »oir«.  The  tuisled  milfu* 
should  l->  h'ft.  on  till  flmi  iiuiim  has  ■**-iirr"'l,  and  thi'  Htnirpinft  r»- 
Dpl'li'"!.  Wh'^'  thi'  llaxuro  >l<-'s  not  extend  tliruugli  tho  vbol*  lipi, 
iin  Inverli'l  V-aliui>il  indsion  niiiy  In-  niiwle.  with  it»  nn^lo  jtiat 
iilvivn  Ibe  ap"x  ol  the  cloft  [Pig.  1'4N),  eai  h  iinn  utoppinjr  nbort  et 
prulnbiutn;  tho  ti«nies  iurlitded  in  the  timi"  of  tii"  V  ahoold 
!■<  drawn  ilfiwn.  and  ■  diantond-iihaiiod  woiiiul  tbii*  formed 

SFlU,  a4»).     fill  brinifiiiK  the  raw  miriBc*  lop-ttuT.  a  pnijeotinit 
n  jilare  nl   llin  liHun-  will  exi»t   on  the   free   bordrT   of  thv  li|i 
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(Fig.  250) ;  but  this  will  diwipix>ar  iii  timo,  leaving  the  lip  nearly 
n»tui*al.  When  thfio  is  much  irregularity  between  the  two 
portions  of  the  lip  (Fig.  251),  the  incision  on  the  shallower  side 
should  stop  short  of  the  prolabium,  so  as  to  allow  the  flap  thus 
formed  to  remain  attached  at  its  base.  On  the  deeper  side  the 
incision  should  slope  off  at  an  angle  through  the  prolabium,  com- 
pletely removing  the  tissue.  Thn  fla])  left  on  the  shallower  side 
should  be  now  turne<l  down  and  unit(;d  to  the  sloped-off  poilion  on 
the  deei>er  sido,  and  the  vertical  portions  of  the  incision  bi'ought 


Via.  251. 


Fig.  2r>2. 


Fios.  251,  252. — Oj)erjition  for  single  hare-lip  when  the  sides  of  the 

fissure  are  unequal. 

together  as  usual.  Tlius,  what  was  the  free  edge  of  the  cleft  on 
the  shallower  side,  now  Ix^eomes  the  fi'ee  edge  of  the  lip  (Fig.  252). 
Operation  for  douhh'  hare-lip.— 'Whou  the  intei-maxillary  process 
projects,  it  should  not,  as  a  nile,  bo  removed,  but  previous  to  the 
oporaticm  for  uniting  the  lip  be  partially  detached  with  the  cutting 
pliers,  having  one  blade  bhmted  by  being  wmppecl  in  lint,  and  then 
be  forced  back  into  place  and  there  secured  by  a  plug  of  gauze  in  the 


Fio.  253. 


Fw.  254. 


Fn;s.  25.3,  254.  -  Operation  for  double  hare-lip. 

wound,  a  pad  over  it,  and  a  dumb-bell-shapwl  piece  of  strapping 
fixe<l  to  the  cheeks.  Tu  some  cases  the  forcing  into  place  of  the 
intermaxilla  will  be  facilitated  by  excising  a  wedge-shaped  portion 
of  the  nasal  sejjtum  to  which  this  bone  is  attached.  There  are  many 
ways  of  uniting  the  lip.  The  simplc^st,  perhaps  (Figs.  25;{  and 
254),  c(msists  in  i)aring  complet<^ly  the  e^entral  portion,  and  then 
making  two  tlaps  from  the  lateral  ])ortionB,  bviiv^Tv^  >i!tiei£^  ^«^«ra. 
and  uniting  thorn  to  each  other  below  tho  cotitYa\  ^yWotv,  vffv\  ^«sk^ 


524 


DUEAAu  or  UKiom. 


to  it,  so  that  they  may  fill  up  tbs  g^  krft  h^  tho  dsfldent  langth  of 
the  contnil  jKti'tion. 

KoDEirr  CLCEB  most  oftrai  oooora  on  tha  faoo,  eapeoially  neartiw 
inner  canthun  of  the  eyolids  and  OiB  ride  ot  Hus  noi^  and  i*  ttun- 
fore  convoniontly  desoribed  here.  It  la  alio  mat  wiQt  on  tiie  aaaip, 
the  forehead,  rind  the  oar,  and  more  rarely  on  the  neek  and  eUa, 
and  oTon  on  the  limbn  and  breut,  and  indeed  wbarerer  then  an 
huin*  nnd  Ht-lianvus  fnlliolM.  Rodent  nloar  is  now  rsgaidad  m  • 
farm  of  carcinoma ;  it  diffen  from  ordinary  oaroinoma,  hoiWOTer, 
in  that  it  in  much  dower  in  its  growth,  and  doea  not  heeoms 
diBa<>iniiiiit4>d.  aftoct  the  lymphatioa,  nor  return  after  oompMe 
removal.     I'tithdiyi/. — In  the  early  Btagoe  the  diseaee  ia  wit  an 


Fm.  25.';. — Eiirly  utage  uF  rodent  nicer  before  it  bu  pierced  thet| 
(Pmm  n  Jrawing  bj  Profeewr  Kantluck.} 

ulcer  hut  a  new  jnvwth,  and  in  exceptional  oases  the  nev  gnnrth 
prepondciutes  nver  the  ulceration,  bo  that  a  maee  of  some  riw  ia 
fonn<-<l.  Rodent  ulc«r,  unlike  aquamouB-celled  epithelioma,  doaa 
not  grow  fnim  the  eurtaoe,  hut  begini)  in  the  euhoutaneoua  twM, 
and  it  in  only  uftt^r  it  has  spread  some  little  distance  superfloiaUj 
thiit  the  epiilcrniis  ulcerates.  The  new  growth  ia  belierad  to 
orittinate  from  the  external  root-aheoth  of  the  hair  folliclea,  or  mon 
jiivliably  from  the  ecbnceoua  glands.  Micmtmpimlly  the  i«i1m«I 
iniinifeAtiitiDu  \n  the  appearance  under  the  epidermia  of  irregular 
ffniujKt  nt  Hmull  round  or  oval  cells  lying  in  a  fibroua  matrix 
(Mff.  'J-m),     TIkimo  cells  may  aomc^mfia  \w  awn  contuwdiui  wift 
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the  colls  of  tho  sebaceous  follicles  and  external  root-sheath.  Here 
and  there  irregular  and  ill-fonned  cell-nests  occur,  which,  however, 
are  not  homy  or  keratinoid.  The  nlceiation  is  preceded,  indeed 
is  caused,  by  the  extension  of  the  new  growth.  From  squamous- 
celled  epithelioma  rodent  ulc^r  diifers  in  that  in  tho  latter  the  cells 
are  smaller  and  roimder,  cell-nests  are  either  absent  or  are  ill- 
formed  and  never  homy,  and  tlie  processes  of  the  growth  spread 
superficially  instead  of  deeply,  and  are  flask-shaped  and  much 
branched.  Signs, — The  disease  is  one  of  advanced  life,  and  seldom 
occurs  before  fifty.  It  is  twice  as  common  in  men  as  in  women. 
It  generally  begins  as  a  small  tubercle,  which  later  becomes  an 
ulcer.  The  ulcer  is  generally  single ;  its  edges  are  irregular, 
sinuous,  and  a  little  raised,  and  but  very  slightly  if  at  all  indurated ; 
its  base  is  slightly  dei)ressed,  glazed,  void  of  granulations,  generally 
of  a  pale  pink  colour,  and  at  times  covered  with  a  scab.  The  skin 
aroiuid  is  healthy.  Although  attempts  at  cica,trization  ai-e  some- 
times seen,  the  cicatrix  readily  breaks  down,  and  the  ulcer,  which 
never  quite  heals,  slowly  extends,  destroying  muscle,  cartilage, 
and  bone,  till  at  the  end,  perhaps,  of  twenty  or  thirty  years  it  has 
destroyed  a  great  part  of  the  bones  of  the  face,  one  or  both  of  the 
eyes,  and  the  cartilages  and  bones  of  the  nose,  leaving  a  horrible 
and  unsightly  chasm.  Trmtmeitt—  The  growth  or  ulcer  should  be 
freely  excised.  If  done  early  the  i)rogno8is  is  good,  as  it  is  only 
when  some  of  the  growth  is  left  that  a  recurrence  need  be  feared. 
Even  in  the  later  stages,  when  much  tissue  has  been  destroyed,  free 
removal  with  the  knife  and  the  application  of  caustics  to  what 
cannot  be  thus  removed,  will  sometimes  stop  the  further  progress 
of  the  growth. 

Stomatitis,  or  inflammation  of  the  mouth,  may  be  divided  into 
the  aphthous,  the  parasitic,  the  ulcerative,  the  syphilitic,  the 
mercurial «  and  the  gangi'enous. 

Aphthous  stonuititis  generally  depends  upon  some  digestive  dis- 
turbance, and  is  common  in  young  children.  It  is  characterized 
by  white  patches  of  erosion  on  the  mucous  membrane  of  the  lips, 
cheek,  and  tongue.  Ehubarb  and  magnesia,  and  locally  borax  and 
honey,  are  the  usual  remedies. 

rarasitic  stomatitis^  or  thrush,  re^emblos  the  preceding,  but 
depends  upon  the  presence  of  a  parasite  known  as  the  oidiiun 
albiraits.  It  is  generally  merely  symptomatic  of  other  diseases, 
to  the  alleviation  and  cure  of  which  the  treatment  should  bo 
directed. 

Ulceratire  stcrmaiitis  is  more  serious,  but  is  still,  as  a  rule,  suj^er- 
ficial.     It  may  depend  upon  digestive  disturbance,  local  irritation 
of  cutting  teeth,  or  bad  hygiene.     The  ulcers  are  covered  with  a 
grey  slough,  the  gums  are  red  and  swollen,  and  tho  btea.t,\i\aiwvs5L« 
A  stimulating   plan    oi   treatment   is    genwaWy   TW\ysMt^^  NoSa. 


a'M  DIBBABEB  OT 

attention  tu  the  digoatiTe  fanotioiia,  hjgunio  nunnindiii^'  4fca> 
liucally,  the  mouth  should  be  rmaed  out  with  a  waoh  of  dtlmtB  of 
potosh. 

Syiiltililic  stmiuiiitit  ia  common  during  the  aeoonduyKnd  tectkir 
Btagcii  uf  Hyjihilis,  and  requires  no  further  mention. 

Mtrrtiriiii  tlomalitU,  d^nding  upon  an  oTerdoM  of  menmiT,  er 
some  idioB}iicnii<y  of  the  patient  to  t^e  drug,  ia  of  Ibm  fre^mnt 
ovcurrtiuMi  in  it«  severe  forms  ttun  formerly.  It  is  attoided  villi 
foul  breuth,  swollen  tongue,  spongy  gnnu,  pmfuae  nlmlian, 
swelling  uF  thu  parotid  and  submsnUsry  ghnda,  mnd  loaHniu  of 
the  tticth.  It  niuy  terminate  in  gangrenous  iilow«tioii,iritli  €Knn- 
sivci  dostnictiou  of  tho  aoft  tassuea,  and  pM-hftiw  neoroai  ot  Iha 
bontiit.  (.Iilurato  of  pottuih,  both  internally  and  m  a  nunitli'wuh, 
should  bo  ^iitin  -.  and  the  steength  supported  by  flnid  noiuulmMat 
and,  if  imliiiitcd,  by  stimulanta. 

Ihiiiijrriiitiia  ttiiinatilit,  or  oincrEini  otm,  is  a  phagcdranie  nloenlion. 
which  begiiiH  on  tho  inside  of  the  oheok,  and  if  not  c 
rapidly  involves  itu  whole  thioknees.  It  ia  vary  apt  to  tM 
in  bltHxl-poiauninf;.  It  appears  to  depend  upon  tiirambow  of  Uw 
capillaiioB,  a  condition  prubaUy  induced  by  Om  ^osenoe  of  ft  q 
tic,  but  m  yet  unknown,  nucTO-o^[Enunn.  Oangrenous  sb 
is  ntust  fn>{ucntly  met  witli  in  under-fed,  debilitated  c 
roeoveriug  frum  one  uf  the  exanthemata,  typhoid  fever,  Ao,,  or 
subji.'i-tvtl  to  liad  hygionio  cooditioDs.  A  foul  and  blaok  sloogh 
pitHi-iled  by  ;,i-(<iit  tf-'udemess  and  fcetid  breatli  forms  in  the  moatti, 
Hnd  a  diDtky  imtcli  ituon  appears  on  the  surfuoo  of  the  choek,  whkih 
beiuniUM  buiil  and  brawny,  and  then  black.  The  uloeratian  naj 
extend  tu  the  tnnns,  and  if  the  disease  is  not  soon  oiresled,  eztensm 
slou{t)iiug  eituiti,  toxa-mie  Bymptoms  set  in,  and  ttie  patient  diaa 
comatese,  uf  p-:ienil  blood-poisoning,  or  of  bronchitis  or  pnenmonia; 
or  he  m»y  iicot  er,  but  with  tho  low  of  a  large  part  of  the  dieak, 
leaving  thii  moiitli  and  pharynx  exposod.  It  appears  to  be  of  ■ 
niitiiK'  Hiniilar  to  the  ^jfon^crenous  inflammation  of  the  fnnale 
;;eiiitalH  known  na  noma.  The  trmtTneut  must  bo  cnergetio.  nte 
piirtti  Hhiiiihl  ix!  well  ilriitt,  and  thoroughly  destroyed  witli  fuming 
niti-ii*  acid  :  or  boi-oglyi'tiride  may  be  applied  in  milder  eases.  If 
tilt'  ^^iiiigii'iiiiiis  )iro<:«ss  in  not  arrested  all  the  infected  tissue  riunild 
bo  lilt  H  way,  jKii'ttiius  of  tho  j  aw  being  gouged  out  if  iiecessoiy.  Fin 
blti-tling  will  Hhow  that  healthy  tissues  have  probably  been  readied; 
but  UH  a  furtlKT  prec--iution  tite  raw  tissues  may  be  mo}>ped  orar 
with  fuming  uitiio  acid.  The  chusm  thus  l^eft  may  subsequently 
Iw  diiw-d  by  a  plastic  operation.  The  strength  in  the  meanwhile 
must  be  i'up|H)rtod  with  strong  beef-tea,  brandy-ond-egg  nuxtim 
and  nutrient  eni'iniitti.  Recumbency  should  bo  insisted  upon  dainw 
CdUviileHn-'nee,  Kince  there  is  a  tendency  to  fatal  syncope,  wluMt 
limy  iviimm  for  some  time. 
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Saltv'ABY  calculi  are  somotimcs  mot  with,  blocking  the  orifice 
of  Wharton's  duct,  or,  more  rarely,  one  of  the  ducts  of  the  other 
salivarj'  glands.  They  are  composed  of  animal  matter,  impreg- 
nated with  phoHphate  and  a  trace  of  carbonate  of  lime,  (ienerally 
they  can  be  seen,  or  at  any  rate  felt,  in  the  interior  of  the  mouth, 
as  hard  bodies  in  the  course  of  the  duct.  They  may  give  rise,  by 
causing  retention  of  the  secretion  of  the  gland,  to  swelling,  pain, 
and  tenderness  in  the  obstructed  gland,  and  sometimes  to  suppura- 
tion and  salivary  fistula.  An  incision  thi'ough  the  mucous  mem- 
brane over  the  calculus  will  allow  of  its  removal  with  a  scoop  or 
forceps.  Should  strictuie  of  the  duct  follow,  it  must  be  divided 
transversely. 

Ranula  is  a  bluish- white,  semi-translucent,  globular  or  ovoid 
swelling  situated  in  the  floor  of  the  mouth  beneath  the  tongue,  and 
containing  a  glairy  mucoid  fluid.  Mr.  MoiTant  leaker  has  conclu- 
sively shown,  by  introducing  a  smtiU  bri«tle  into  the  duct  by  the 
side  of  the  swelling,  that  it  is  not  usually  a  dilatation  of  Wharton's 
duct,  as  was  fonnerly  taught.  It  has  been  variously  attributed 
to — 1.  An  enlargement  of  one  of  the  mucous  foUiclea  under  the 
tongue  {murous  ryat),  2.  A  dilated  acinus  of  one  of  the  salivary 
glands  {saliiHiri/  i'yst),  3.  An  enlargement  of  a  bursa  mucosa 
{bursdl  cyst),  4.  An  enlargement  of  the  glands  of  Blandin  or 
Nuhn  {retention  cyst),  which  are  situated  under  the  tongue  near  the 
tip.  It  is  painless,  but  interferes,  to  a  greater  or  less  extent 
accoitiing  to  its  size,  with  tlie  movements  of  the  tongue  in  speech 
and  deglutition.  Sometimes  these  cysts  attain  a  large  size  and 
extend  deeply  in  the  neck,  presenting  below  the  jaw.  Trmtment. — 
After  painting  the  i)art«  with  a  twenty  per  c^nt.  solution  of  cocaine, 
a  portion  of  the  cyst- wall  should  be  pinched  up  with  nibbed  forceps, 
and  a  good-sized  piece  of  it  excised  with  curved  8cissoi*M.  A  deep 
hold  must  be  taken  or  the  mucous  membrane,  which  adheres  but 
hwsely  to  the  cyst,  will  alone  be  caught  up.  The  fluid  should  be 
squeezed  out,  and  the  lining  membrane  cauterized  with  a  stick  of 
nitrate  of  silver,  and  the  opening  kept  free  by  the  daily  passage  of 
a  probe,  so  that  healing  may  take  place  from  the  bottom.  If  a 
mere  incision  is  made,  the  cyst  is  nearly  sure  to  fill  again.  A  seton 
will  sometimes  answer,  but  it  is  not  always  reliable ;  if,  therefore^ 
the  treatment  above  indicated  fails,  the  cyst  should  be  dissected 
out. 

Bursal  and  dermoid  cysts.  PatholiHjy. —ThotM)  cysts,  which 
contain  a  glaiiy  fluid  or  a  grumous,  sebaceous  material,  project  both 
under  the  tongue  and  in  the  neck  below  the  jaw.  Those  in  tho 
middle  line  of  the  neck  or  tongue  may  be  due  to,  1,  Bursal  nUaryc- 
inents  or,  2,  Tnhulo-dermvids,  originating  from  obsolete  ducts. 
I.  The  bnrsit  in  this  region  are  three  (a)  one  ov^t  tVi'ft  -^^w^MasL 
Adaini,  (6)  one  between  tho  thyroid  cartilagQ  auOl  poB\ftT\OT  «vYt\30JC»^t 


ichthyoflis  or  leuooplakia  of  tliA  bmgue,  u  « 
of  the  mucouB  membnuie,  and  nuj  be  indnoed  hj  syplulu,  iiiw 
aive  smoking,  eome  forma  of  dyipepna,  tlie  ahaae  of  ifanta,  jaggad 
teeth,  &c.  It  begins  as  a  hyparamu  of  the  papQIary  lAjar,  waA 
prcnontfi  at  this  stage  alighUy-raiaed  rad  patohea  better  Men  if  Um 
tongiic  be  di-icd.  This  jb  folloired  by  axopaaiTe  grftwHt  of  epiflielhiiB, 
the  cella  of  which  Bsaume  a  boniy  oharaoto',  (ud  tlw  patohM  vhioh 
wore  previously  red  become  blnuh-white,  and  kter,  opoqaa  iriuteb 
Several  of  the  patches  may  now  ooaloaoe,  ooraring  in  wawtan  ouea 
the  whole  or  gi-eater  part  of  the  domun  of  tlie  toagna.  It  ia  tlua 
condition  to  which  the  term  pMrtdm  has  boon  «>plied  from  ita 
superficial  resemblanco  to  paoriaaia  of  tha  skin.  Btill  later,  from 
exceiwive  heaping  up  of  the  epltheliam,  the  aurfaoa  of  tha  ocgao 
becomea  cracked  and  nodular,  ajmulating  icAMyoHt,  a  nama  lij 
which  it  has  also  been  called.  Aa  tbe  pathtdogy  of  the  nffwrtwn, 
however,  is  distinct  from  that  of  tha  abore-named  aflaotiona  of  the 
ekin,  it  would  be  better  to  drop  theao  terms,  and  to  call  Aa  attss- 
tion  either  himipiiikia  {toXitt  pateht*)  at  ehronie  glettttii.  Afto 
variiible  periods,  the  hypertrophiad  papillm  may  atrophy,  or  idoanu 
tion  may  occur ;  or  the  epthelinm  may  grow  into  the  anbatanoa  of 
the  tongue  and  the  diseaoe  become  epitheliomatona.  At  timea  the 
inflauimatinn  does  not  giro  riae  to  an  inoreue  of  epitbelinm,  Um 
tongue  then  appearing  smooth,  glaied,  and  red.  TUm  diasaaa, 
except  wlion  ulceration  oocnra,  causes  little  or  no  pain,  and  often 
givi^H  rise  to  no  inconvenience;  but  it  should  always  be  caiofallf 
watched  for  nny  sign  of  its  becoming  epitheliomatoua.  A  aiiailBr 
condition  of  the  mucous  aurfaoe  of  tiio  lipe  and  cheeks  ia  a  wnpn'm 
accomjianimont,  especially  in  emokere  {tnuikrr't  paidui),  IVn^ 
nii!»r. — All  (murines  of  irritataon,  especially  smoking,  stimulanta  and 
fondiments.  should  he  avoided ;  antisyphilitic  remedies  giTerwhtn 
indicjitotl ;  and  sootliiog  waahea  of  ohlorato  of  potash  or  bonut 
applied.  Should  uny  of  the  leuooplakial  patches  show  atgna  ol 
nl[<eratii>u  the  whole  paloh  should  be  at  onoe  esciMd;  or  shonld 
signs  ot  epithelioma  already  be  present,  the  whole  or  half  of  fiw 
tongii<>  Hhonld  be  removed. 

TIlceilvtiiikoftiietoxoitk  may  be  simple,  tuberculous,  syphilitia, 
lupoid,  or  <')nthcliomatous.  Aphthous  ulcoration,  and  that  tgUow- 
ing  miircui'ial  salivation,  have  been  deeoribed  under  stomatilia, 

i^implc  iilrrrntiiiH  may  depend  on  digestive  disturhanoe  [dtf^tfth 
ulrrr)  or  on  irritation,  as  of  a  sharp  or  carious  tooth,  hot  pm 
stem,  &Q.  (tIei.Uil  nr  irritabit  vlar).  Doth  varieties  are  gmen^f 
siiperficiul.  and  unattended  with  the  induration  and  infilttatma 
characteristic  of  epithelioma.  The  dgiprptir  tdrer  nsoally  oamn 
on  the  diirsuiii  of  the  tongue  near  the  tip.  The  ulceration  ia  aonw- 
tiinen  exIf'nHive  end  multiple,  and  is  often  accompanied  by  aonw 
miporBiial  ^lonsitis  at  otlter  puts  ot  Qxq  Vm^oA.    Tba  (faaM  vlair 
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IB  situated  on  the  side  of  the  tongue,  and  generally  corresponds 
with  a  carious  or  sharp  tooth.  At  first  it  may  be  a  mere  superficial 
red  abrasion,  but  if  neglected,  it  becomes  a  distinct  ulcer,  irregular 
in  shape,  and  surrounded  with  an  inflammatoiy  area.  The  edges 
are  abrupt  and  a  little  raised,  but  not  everted ;  the  base  is  depressed, 
sloughing,  and  sometimes  phagediuuic,  but  not  indurated  unless 
the  ulcer  has  existed  some  time,  when  it  may  become  callous. 
It  'is  always  unattended  with  infiltnition.  Treatment, — In  the 
dyspeptic  ulcer  the  diet  and  bowels  must  be  carefully  regulated, 
bismuth  or  soda  in  infusion  of  calumba  given  internally,  and 
soothing  washes  or  borax  and  honey  applied  locally.  Caustics 
must  be  avoided.  In  the  denUd  ulcer  any  offending  tooth  must 
be  filed,  stopped,  scraped,  or  extracted;  in  short,  every  source 
of  initation  removed.  The  ulcer  will  then  rapidly  heal,  but  if 
neglected  it  may  become  epitheliomatous.  On  the  first  appearance 
of  infiltration,  therefore,  free  excision  is  imperative. 

Tuherculima  ulceration  of  the  tongue  is  rare,  and  generally  occurs 
in  young  adult  males,  the  subjects  of  phthisis  or  of  general  tuber- 
culosis. It  usually  begiiiH  as  a  small  j)imple  or  nodule  on  the  dorsum 
of  the  tongue,  especially  near  the  tip.  This,  after  a  short  time, 
breaks  down  into  a  round,  oval  or  irregular,  painful  ulcer.  The 
edges  are  slightly  raised,  vertical,  inverted,  or  undermined,  some- 
times slightly  thickened,  but  never  everted  or  greatly  indurated. 
The  base  is  uneven  or  nodular,  and  covereil  with  coarse,  pinkish- 
grey  granulations,  or  with  a  grey  or  yellow  shre<ldy  slough.  Some- 
times several  smaller  u1ox.T8  api)ear  around  the  one  first  formed,  and 
coalesce  with  it.  The  ulceration  usually  progi-esses  in  sj)ite  of  treat- 
ment, the  patient  dying  of  phthisis  or  other  tuberculous  affection. 
The  absence  of  glandular  enlargement,  of  induration,  and  of  signs 
of  sy])hilis,  along  with  the  presence  of  tubercle  elsewhere,  and  the 
characters  given  above,  should  serve  to  distinguish  it  from  syphilitic 
and  epitheliomatous  ulceration.  Treatment  has  hitherto  been  of 
little  service.  The  ulcer,  however,  may  be  soothed  by  Femer*s 
snuff  or  cocaine ;  or,  if  the  constitutional  state  does  not  forbid,  it 
may  be  scraped  with  a  Volkmann's  8ix>on  and  dusted  with  iodoform, 
cauterized  with  nitrate  of  silver,  or  cut  out.  The  usual  constitu- 
tional treatment  for  tul)ercle  should,  of  course,  at  the  Siime  time  be 
employed. 

Syphilitic  ulceration  may  l)o  divided  for  practical  purposes  into 
the  superficial  and  deep  ;  the  fonner  commonly  occurring  in  the 
early,  the  latter  in  the  latfT  stages  of  syphilis,  {a)  The  superfiHal 
uicers  affect  the  side  of  the  tongue,  and  are  fre<iuently  associated 
with  similar  ulcers  on  the  lips,  cheeks,  palate,  gums,  iind  fauces. 
They  are  usually  of  un  oval  or  iiTcgular  sliape  and  liave  shai-ply  cut 
edges,  an  ash-giey  Imse,  and  asuiTOunding  areolvv.  ol  \xv^«iT£v\\\\x\a!Wcv, 
They  readily  disappear  under  the  influence  ol  mevcvxT^ ,  ^txA  ^^ 
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local  application  of  a  lotion  of  nitnto  of  bItct  or  ahnmie  aad. 
Thoao  ulcorn  are  sometimoa  aaaooiAted  with  a  luqiiDg-np  of  miillM 
lium  Minilni'  t^i  that  which  occnrs  in  muoona  tubcmlM.  (b)  n* 
deep  ulcers  aix)  duo  to  the  breaking  down  of  aypliiUtio  gtmunala. 
They  goii«raUy  occur  in  th«  centre  of  the  donuio  of  the  traigns  aa 
draji  iiTogidur  ttxcavutione,  with  laiaed,  iligfaUy  oonoavB  or  imder- 
inint><1  ixIri'h,  anil  a  base  covered  with  a  yellow  elongfa  and  dfflrtt  td 
lireukiTif;-iliiwii  tismio.  They  are  nsually  ■urronndad  witit  a  hd 
ariHila.  On  hfuling,  thoy  leave  dharacterirtao,  ciaoked,  at  ffrillatt- 
WkinR  Hcaii4.  Thrar  fituation  at  or  near  the  middle  ot  tlw  tongiM^ 
the  ll1»hiik«  of  induration  and  of  ^andnlar  ealaigwDaot,  tt* 
histiii?  of  the  prcriiiuH  gummatous  swelliiigB  and  of  ayphilie,  and 
their  ainnniibility  to  autisyphilitio  remediefl,  ahonld  mrw9  to 
distiiiKiiioli  tbom  fi-nm  xqutunoue  or  other  forma  of  Mninama. 
Treiittiieiit. — T.nrge  iliwes  of  iodido  of  potaasiani,  oomlnned  wift 
qiiiiiiiio  if  the  conHtitutiun  ib  at  all  broken,  and  the  local  applioatua 
lit  a  rleuiisin;^'  ffu'glo.  as  chlorats  of  potaah,  will  rapidly  oanae  litem 
to  hoiil.  Tho  RcnrH  Icift  l^  these  tUoeTs  sometinies,  Ihoofj^  ntndy, 
dogonemto  into  epitheli<mia.  Should  any  induration  timeAxw 
n])])'>nr  in  thciii,  their  froo  leinoTal  with  the  ^jole  ehonld  at  onoa 
b«  undertaken. 

f.uii'i'l  iih-eriiti'in  at  the  tongue  is  very  lare.  I  have  only  nOB 
one  uixe  clui'ing  an  o]t])eiienco  of  thirty  years  at  St.  BarUudtntnr'a 
llonjiitul.  TIiIh  woh  nndor  the  oaro  ot  my  oolleague,  Ur.  ButliB. 
Tlie  i-asi>  (H'l'iimil  in  a  young  girl  with  very  extonaive  Inpiu  aboat 
thn  niiso,  li|)!<,  and  mouth.  Scraping  with  a  Volkmann's  ■poon  waa 
tht^  tniitiiii'iit  luloptod. 

K]iilhMiiH'it<iiu  Hlrenitian  is  due  to  the  hrmking  downof  aqnanuniB 
carcirionii).  It  'm  deHoribol  under  ulceration  instead  of  ■iiiiiiiaat 
now  gi-owtliH,  UK  in  cjinRniiuonoo  of  the  irritation  from  the  taan, 
fiHMl.  and  till-  inovomniitK  of  the  tongue,  epithelioma  in  this  sitoatinL 
Terj'  nijiidly  uleeratcit.  ovon  if  it  does  not  begin  ns  an  nicer ;  hanoa 
it  iH  from  other  ul<»ix  mthcr  than  from  new  growths  that  it  haa  to 
1h'  distill f.'uii'lit'd.  It  IK  much  more  common  in  men  thaninwonuB, 
am)  Hi'!di>ii)  m^iiiix  under  the  ago  of  forty.  Often  it  is  due  to  tha 
irribition  of  n  ciinnuB  or  uharp  tnotii.  and  then  begins  as  a  danU 
ulii<r ;  or  it  niuy  uriHi-  in  the  scar  left  by  a  syphilitic  ulcer,  or  follow 
upon  thi'  iiitiilition  of  the  tongue  known  as  chronic  snpaiflaal 
gliHwittH.  t  )ii'UHionally  it  begins  as  a  wnrt  or  pimple  in  latinita 
ill  whiiiii  no  I'liUHC  for  it  eon  bo  a«ragned.  It  ia  most  oommon  on 
tho  siilf  of  the  tont^uc  oppoftito  the  molar  or  faieuapid  teeth.  Tha 
uli'iT  in  iiii'^^'ular.  with  niieod,  sinuoua.  hard  anil  everted edgeg, and 
an  iiiieviin.  e\i'avafe<l,  or  warty  base ;  while  tho  tissues  around  are 
iiifiltiiitiil  ami  ihilnnitcd.  Its  growth  is  genoruUy  rapid,  and 
ntti'iiikil  with  neuralgic  pain  and  copious  salivation.  It  allowed  to 
tiike  i(n  c<i|ii'ni<  it  HpToails  btwiWwai<U  to  ^Aua  ^Oatk ot  the  bnom, 


TUMoriCS   OF  THE   TONCSI'K.  533 

d<>wiiwar(ls  to  the  iloor  of  tho  mouth,  and  iuwurdhi  to  the  op)M)sito 
half  of  the  tongue ;  whilst  tho  HuhmaxiUary  lyuipliatic  j^lanils,  and 
latter  the  lymphatic  glands  in  the  neck  become  enlarj^ed,  and  the 
partH  about  the  an^le  of  the  jaw  infilti-ati'd  and  matted  to^'ther  by 
the  diseawe.  Secondaiy  ideerhi  then  form  from  the  ])reaking  down 
of  tho  glands  in  the  neck,  and  the  jiatiiuit  dies,  worn  out  by  }>ain 
and  initation,  or  exhauHted  by  haemorrhage ;  but  like  8(|uamou8 
carcinoma  in  other  parts  it  seldom  becomes  disseminated  in  distant 
organs.  Trvtttinvnt.  -Early  and  free  extiri>ation  ought  in  every 
instance  to  be  undertjiken,  but  even  then  a  recurrence  in  the  glands 
of  the  neck  is  only  too  fiXH[uent.  When  thf^  disease  has  attained 
some  magnitude,  the  propriety  of  removal  becomes  a  (juestion,  and 
opinions  differ  under  what  circumstiinces  it  ouglit  to  be  atteiupteil. 
Its  removal  is  contra-indicattnl : — 1,  when  it  has  extended  so  far  • 
backwai-ds  that  the  finger  cannot  reach  healthy  tissue  beyond  it; 
2,  when  it  is  linnly  and  extensively  ailherent  to  the  jaw  ;  3,  when  tho 
tongue  is  firmly  l>ound  down  to  the  floor  of  the  mouth  ;  4,  when  the 
glands,  not  only  below  the  jaw,  but  deep  in  the  neck,  an;  much 
enlargtnl,  implicating  the  carotid  and  vagus;  and  o,  whon  the 
patient  is  too  weak  or  enfeebled  by  age,  or  emaciate jd  from  tho 
disease  itself,  or  from  disease  of  other  organs,  to  stand  an  o])eration. 
M(xlerate  enlargement  of  the  glands,  slight  adhesion  to  the  jaw, 
and  s<mie  infiltration  of  the  floor  of  the  mouth,  do  not,  in  my 
opinion,  forbid  an  operation  (especially  if  the  i)atient  is  suffering 
from  much  pain,  and  is  otherwise  in  good  health),  provide<l  the 
whole  of  the  disease  ^^dth  the  enlarged  glands  can  be  got  away. 
Where  the  disease  is  regarded  as  beyond  the  reach  of  extiri>ation, 
the  pain  and  salivation  may  often  bo  relieved  by  removing,  not 
only  decay etl,  but  soiuid  teeth  that  may  be  irritating  the  giowth, 
or  by  stretching  or  flividing  tho  gustiitory  nei-vo.  This,  which 
however  is  sometimes  impracticable  on  account  of  tho  extension  of 
the  growth,  may  be  done  by  making  a  small  incision  transversely 
from  the  last  mohtr  tooth  through  the  mucous  membnmo  to  tho 
side  of  the  tongue,  then  passing  an  aneurysiu  needle  into  the  womul, 
and  hooking  up  tho  nerve,  which  is  here  quite  sui)erficial.  Cocaine, 
or  moi-i)hia  and  glycerine,  may  be  jiainted  on  the  i)ai-t,  whilst  tho 
patient's  remaining  span  of  life  may  be  rendered  beanible  by 
increasing  doses  of  opium  or  morphia. 

Tumours  of  the  toxgue. — PapiUonudtms  or  warti/  iirouilni  are 
not  uncommon,  and  may  be  distinguished  from  epithelioma,  into 
which  they  are  liable  to  degeuerate  as  ago  advancers,  by  the  al)sence 
of  induration  about  their  base.  They  should  be  freely  removed  by 
the  knife  or  scissors.  Vascufar  tiimonrs  or  no  ri  and  hfuiithamjimuuta 
are  occasionally  mot  with,  and  may  be  destroyed  by  the  galvano- 
cautoi-}',  or  removed  by  the  ligature  or  kml^;.  Fibnuw,  JVvUvj, 
myswnatuns,  adriwmatvus^  tfarcomatouay  and  can:iuoiuatou»  iivM\owr% 
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oth(<i'  Ihiiii  tlio  BijiiiLmoiiK  viu'iuty.  whiuli  liiu>  ulrcudv  l«tiii  ilmisribMl 
imdor  cjiithtilioinatous  iilcOTation,  «ro  too  ruro  in  tfio  tongiio  to  citU 
for  fiirtin-r  rowark.  For  muaiiu  tubrrrlf  timl  ijummala  eou  Sypliilis 
of  thi>  Toiif-ue. 

8vi'i[iLi8  (jf  THE  TONQHK  may  occur  n* — 1  Primary  ihancre. 
'1.  MucoiLs  tubort'lea.  -t.  SiiperfiuiBl  f^lusHitia  4  buperlicial  aad 
deep  ulcflmtion ;  ood  S.  Oominata.  frtmiin/  ehanem  which  are 
fery  rare  iii  this  eitmitiou,  require  no  desonptioii  Mwi  vt  tubtrritt 
conuist,  OH  eleowhere,  uf  heapiogH  u]>  of  epitlielmni  over  lofiltnttod 


anil  oulurf^l  paiiillir,  and  appear  as  flatfoned  olovfttiouu  of  a  groyiah- 
whito  (Miluiir.  They  art'  gBnerally  prosunt  on  tho  imlftto  and  fuUGM 
at  tho  siuuB  timo.  Mcrtmry  intenuiUy.  and  blatk  wash  luvully, 
cause  them  rapidly  to  disappear.  SnjH-rfiikil  ylntiilii  and  the  MUprr- 
Jifiiil  and  ilt'f]i  iilurnil'viiii  havi'  already  beon  dcscribei!.  Huminata 
occur  as  hard,  globular  uuunes  in  tho  tibrous  tissue  of  tha  Mpttun, 
and  also  in  tho  sulistaDoo  of  the  inusclea.  They  may  be  singlo  or 
multiple.  The  muTOUB  memliTBiie  covi-ring  tliwn  is  at  iiret  iiatunl 
in  appearance,  but,  ox  the  gumma  xoftcus,  it  givee  way,  and  a  de^ 
syphilitic  ulcer  is  produced.     Iodide  of  potaBeiuni  is  the  reinodir. 

ExC'IHluy  i)F  TTIE  TOSGUE  may  be  performed  in  ujuuy  W&ya.      . 
Onlv  those  methods  in  mottt  geu«n.l  use  wilt  be  bore  dtMcribed.     J 


Tbtijr  BgJJ  lie  considorod  vinAer  liw  IwsaAs  o' 
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knife,  (2)  the  ecra«eur,  (3)  the  BciHsors*  (4)  the  galvano-cautery. 
The  UmguG  is  also  frequently  excised  simultaneously  with  infiltrated 
glands  through  an  incision  in  the  side  of  the  neck  by  (5)  Kocher's 
method. 

1.  Excision  with  the  I'liifvy  on  account  Of  the  profuse  hcemorrhage 
which  attends  it,  is  only  applicable  when  the  anterior  portion  of  the 
tongue  requires  removal.  The  tongue  should  be  well  drawn  for- 
wanl  and  the  diseased  portion  cut  away  with  one  sweep  of  the  knife, 
and  the  bleeding  vessels  tied. 

2.  The  t'craseur  is  much  less  used  than  formerly.  The  mouth 
haying  been  widely  opened  by  a  gag,  two  ligatures  are  passed 
through  the  tongue,  one  on  either  side  of  the  tip,  and  the  mucous 
membi-ane,  where  it  is  reflected  from  the  tongue  to  the  jaw,  is 
divided  with  scissors  along  with  some  of  the  fibi-es  of  the  genio- 
hyo-glossus.  The  mucous  membrane  covering  the  dorsum  of  the 
tongue  is  next  divided  in  the  middle  line  by  a  bistoury  from 
the  tip  as  far  back  as  to  be  well  beyond  the  disease.  This  allows  the 
tongue  to  be  readily  sjilit  with  the  fingers  into  two  halves.  The 
cord  of  the  6craseur  is  now  passeil  over  one  half,  and  well  behind 
the  disease,  and,  if  the  whole  tongue  is  to  be  removed,  the  cord  of 
a  second  ecraseur  over  the  other  half.  The  cord  being  tightened  by 
screwing  up  the  eci"aseur,  the  tongue  is  cut  through.  The  lingual 
artery,  with  the  gustatory  nerve,  is  drawn  out  in  the  fonn  of  a 
loop  by  the  coi*d  of  the  ecraseur  (Fig.  256).  A  ligature  should  bo 
l>a8sed  round  the  artcTy  with  an  aneurysm  neeille,  and  the  artery 
severed  in  front  of  the  ligature.  The  anterior  part  of  the  tongue 
will  now  come  away,  leaving  the  ligature  on  the  artery  in  the  stump 
of  the  tongue.  The  above  is  a  slight  modification  of  the  operation 
introduced  by  Mr.  Morrant  Baker. 

3.  Excision  with  the  sdsaors  (Whitehead's  method),  consists  in 
drawing  the  tongue  well  forward  by  two  ligatures  through  its 
tip,  dividing  the  fnenum,  splitting  the  tongue  as  described  above, 
and  then  separating  the  diseased  half  from  its  attachments,  begin- 
ning from  below  by  a  series  of  short  snips  with  blunt  pointed 
8cissoi*s,  clamping  or  tying  the  lingual  artery,  if  seen,  before  it  is 
divided,  or  else  immediately  it  is  cut.  The  lingual  artery  lies 
immediately  below  the  muscle-substance  about  a  quarter  of  an 
inch  from  the  middle  line.  If  the  disease  involves  both  sides  of 
the  tongue  the  opposite  half  can  next  be  removed  in  the  same 
way.  To  prevent  hii3morrhage  during  the  operatiims,  some  surgeons 
first  tie  one  or  both  lingual  arteries  in  the  neck,  whilst  others,  for 
fear  of  blood  entering  the  trachea,  perform  tracheotomy,  and  plug 
the  trachea  with  Ilahn's  tampon  cannula,  or  merely  introduce  an 
ordinary  tiucheotomy  tube,  and  plug  the  pharynx  firmly  with  a 
sponge  during  the  operation.  All  such  meaauKi*  «iT^,  Vorv^s^t^  Va. 
my  opinioij,  qiiito  unnecessary,  and  only  aAA.V«\\x^^«A\>^viX  ^A•OBA 


oiHJriilinn.  WliuukI  Lleoding  occur  it  cun  iilwiiys  be  arii-'slDil  turn- 
ponirily  by  inerclj-  posaing  the  finger  iitbo  thophai7UxaQiIj)rBSHing 
tlio  toiigiie  ai^uinst  tlu<  inner  Burfaoe  of  tho  jaw.  and  then  U4  noun 
OS  tho  niuiith  has  bocn  Hpongad  cIiirt  of  blooil  the  bleeding  VMael 
can  be  hl-ikgiI  and  ti<^d.  Some  surgeons  oporat«  with  tlin  hend 
banging  over  tlio  end  of  bhci  tabk',  so  thtit  tlio  blood  may  not  mn 
down  into  the  throat.  \V'hen  Ilaha's  cannula  is  used  it  ia  often 
kept  in  fur  et^veral  duys  after  the  opei'atiou  for  the  purposo 
of  excliidin;;  80ptic  disciiiirgos  from  the  nir-passagcs  and  wi  pro< 
venting  i^optiL-  [ineuinonia.  The  advantages  of  the  scitunim  ovlt 
the  /'i.'iiisi'ui'  ait'  tluit  a  cloouor  cut  Burfui'Q  in  left  Riid  (MUsequentty 
tliat  Ihu  purgL-uii  vail  be  more  cei'taiii  tif  having  reniovt-d  tha  whole 
of  tho  dinoHso,  that  lef>3  alotighing  uccnnt,  and  that  tho  operation  iv 
muro  quickly  performod.  'Whore,  liuwos'cr,  tho  tuii^ie  is  udlii^n-nt 
to  the  floor  of  the  mouth  and  heniw  <»unot  be  drawn  forward,  oi' 
the  mouth  uannot  be  opened  sufficiently  wide,  ortho  light  i»  bail,  or 
a  roliablo  aasiubtnt  is  not  at  haud,  reuiovul  witli  tho  i4cir<i4on»  i^ 
att^uili'd  with  conaidei'ablo  difficulty,  and  under  theac  ciit'UiustaiicvB 
romuvul  with  the  ecmei'iir  vtll  be  found  8afer.  As  rogiirds  the 
amount  of  sloughing,  I  urn  not  convinced  that  more  att^iiidtt  thv 
ueo  of  tlie  (ui-aseur  than  tlio  tidseavn,  and  if  cure  le  takini  to  pnae 
the  cord  nf  the  cci'ai^i.'ur  well  beyond  tho  dieiura,  as  cumpletv  a 

■I.  /■:.i-ii'^!<u,  wilU  l/if  •jiilranifrauU.ri/ is  Sb\<agly  recomuioiiddd  by 
some  tui'gL'oriF',  but  ii  open  to  tho  sci'ioua  objection  tJiat  it  ia 
liable  to  be  followed  by  soramdary  hiBmonhiifc'c  on  thy  BepaiHtion 
of  tho  sloughs. 

Vi'hatever  uperalion  ix  undertakeu,  it  will  bo  fitcililut^.'d  when  thu 
disntae  is  far  back  by  fplittiug  the  cheek  from  the  angle  o(  the 
uiuutb  to  the  laaasotor  musclo;  whtlat,  if  the  tUscatie  huH  invaded 
the  bone,  the  lower  Up  may  lie  vertically  divided  in  the  uiidtUo 
line,  the  iucieion  oinitiuued  on  each  side  for  a  short  dislnnu?  along 
the  lower  border  of  the  ramuB  of  the  jaw,  the  soft  partit  diNivatvd 
up,  and  the  infiltrated  l)one  removed  by  the  saw  or  bono-pli«re. 
Division  of  tho  lowei-  juw  in  the  middle  hno  and  wparatioii  ot  Hm 
two  lutlTca  is  a  iiHcful  procedure  when  tho  floor  of  the  mnutfa  M 
implicated  and  the  disease  extends  far  back.  The  jaw  Htuiold  bet 
united  at  the  conclusion  of  the  opemtion  by  silver  wire  or  by  ivory 
pegs. 

o.  Kiither't  ujttrniivii. — This  is  an  exr-ewlingly  nsof ill  mothod  qI 
excising  one  half  of  the  tongue,  togoUicr  with  the  iniiltrutinl  ghuida, 
when  the  diseasu  oxttmdB  far  bade  and  is  limited  to  one  side  of  the 
organ.  Make  an  incision  from  the  mastoid  process  to  tho  hyoid 
bone,  and  thence  to  tho  symphyaiB  of  tlie  jaw.  Divide  the  platTHma; 
tio  the  facial  iirtciy  :  extirpate  the  submaxillar}-  lymjihtitic  glunds, 
aad  cBjiccially  tJit'  {{land  over  iiic  caral\i  ft\v«at\i-,  tii<  iho  lingual 
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Brteiy  where  it  dips  behiixl  the  hyo-KloMus ;  extirpiite  the  Hub- 
maxillttiy  salivary  {;l^ii<l<  <livi(lo  the  inyln-hyoiil  muscle:  remove 
the  BubliiiKUal  gland,  und  cut  through  the  niiivouH  iiiGmbraiiu  of 
the  floor  of  the  uiouth.  Tho  tongiit.-  will  tiiiw  Ih^  rxiKnu-il  us  fur  as 
its  root ;  split  it  down  the  iriidillv  lino :  draw  tile  a^uctitl  hulf  out 
of  the  wound,  uiid  eover  it  fnim  itu  conneetioiiB  well  behind  tho 
disease  with  sci»surs. 

During  the  n'Oioviil  of  the  timgiio  clilorofimti  should  be  iid- 
miDistorod  by  a  tulw  paxsed  through  the  now  {Jui]kor'«  metlioil), 
or  if  tracheotomy  is  i>Grformeil  iiud  tho  travhoa  plu^jgod,  through 
the  canoulu. 

The  ii/ler-lrnitmtiil  et.ii«isttJ  in  dusliiig  tho  stump  with  iiMlofi.rm, 
or  painting  it  witli  \V'hit^-liiiid'H  iiidiirorm  viiliiiHll,  Jiiiulliilg  tho 
month  with  iiKlnriinn  gniiKi',  or  rn-i^niiutly  syringing  it  with 
(.'ondy's  fluid  or  utliiT  iiiitiwi'tic  lotiou.  Stime  Hnrgiiun  reeimi- 
mend  feeding  with  a  tul>i'  iiaHSi.Hl  tlirough  tin-  mouth  or  misv  for 
the  fin>t  few  dayB,  or  by  tlio  rectum.  Tho  nuriiil  tul)c,  iniwcvor,  in 
often  a  source  of  great  imtutiou.aiid  fiiiling  iKlH'tturuii'om|ili<<liod 
by  a  spoon  or  "  feeder''  jsiiwed  woli  to  the  Imek  cif  tin- 
is  well  to  hiuve  u  ligutuit'  through  thi^  stuiii))  of  tho 


should  recurrent  lueiiioiThago 

forwards  and  the  bleeding 


w.  tliat 
',  the  Htuiiijj  miiy  be  drawn 


Uvi'LITI.H,  or  inflammiition  of  thi-  uvulii.  ih  a  tre<[uent  accom- 
pnnimont  of  phaiyngeal  eatiirrh.  Thi.'  uvula  apiwarw  nil,  swollen, 
and  a'deniatuUH,  and  ciftcn  ooupiiderably  olonguliil.  If  the  inllnm- 
matioii  docs  not  yield  to  tlif  iviiiedica  cHiiilojed  tor  the  cjitiirrh, 
scarification  should  be  (irai-tiHed. 

Kloxoatiom  of  'I'liE  L"Vi"l_v  iniiy  di'jii'ml  u]>ii«  chnmio  catiinh  of 
the  phurynx,  or  u[>un  condition"  niiititai'  to  those 
leading  to  chiimic  enlargement  of  the  Imieil!!. 
The  elongated  uvula  may  i^imo  into  contact 
with  the  buck  of  the  tongue  in*  ovt-n  with  the 
mucous  membrane  of  tho  liivynx,  aii<l  in  oithcr 
case  is  productive  of  a  troublesome  tickling 
cough.  If  aetriiigt^nts  fail,  tho  end  of  tint 
uvula  may  be  amjmtatcd. 

(.'I.EF1'  PAi.A'i'E  ii*  a,  coTigonitid  defect  due  to 
an  arrest  of  dovelopnient  of  the  proceHsoit  which 
normally  grow  inwards  from  the  eii)ierior 
maxillary  and  palate  bones,  and  meeting  ouch 
other  and  tho  vomer  in  the  middio  lino,  und  tho 
iutormaxillai-y  lione  in  front,  form  the  hard  an<l  soft  \wi.WU:.  '^\iv& 
arrest  of  ilevflupuwul  may  be  coiujilet*,  t\w;  fi»a\ii«  6:t\*sft^n%\ii''JQa 


faiud  pnlnte. 


tniildl'-  line  thrmij^fa  the  iivulu  Bn<i  tbn  vtttt  anil  hard  pa)Nt«,  ani 
tlu-nn'  Uin>u^)i  the  ulveular  [mic>«B  vithrr  im  one  or  bulk  addea  in 
ibv  lino  uf  sutare  of  llie  inhmnaxilUiy  villi  lliv  luBxitUrr  haiHi 
or  b(4wcen  the  two  [xittioiiB  of  tbu  intermnxilLuT  l'>n<-  [Vig,  SA7}. 
It  will  in  this  cum  be  ifcnentlly  (vnnVtinvil  witli  il<>ul4»  ur  sin;de 
)i>re-1i]i  rtwi'ii'tiTrly.  ^Vbim  tlii^  am«t  is  nttlj  jMrtiiJ.  tlii>  cl»f1  mav 
vxtAiiO  tbrouifb  tbi-  uvula  ulmit'.  or  Ihriiu;^  tie  sod  ]iiilkt4-  as  wnll, 
«rUiP>u)!li  tht-Mtft  inlute  atid  purt  of  the  h>r<];  whilst  in  i>U»ar 
iiuitaDtsw  thu  ulvKolur  |>n>o«8  iKily  no  out-  or  both  ^>1«  uf  thv 
■niildlii  line  may  ho  notchMl.  iis  uOTttrs  hi  nftvii  in  ham-lip.  Tb« 
ToniLf.  whicli  is  c«iitii>uuuB  in  ftout  with  Uie  int«nnmKiUar]r  buMt, 


Fio.  :!&8.— SniiUi'.  g»6  for  clefl  t*l»t<.  *iU>  k=J 


either  giTv^Dte  a  trw  hortlvr  io  thu  middit-  of  thu  vtoft.  or  is 
aUiu:h(iil  to  oiii'  or  other  iiiar^us  of  the  cleft.  The  nH>«B/«r«Hv»  of 
L'left  j«luht  vary  with  the  am'  uf  the  jiatieut  uod  extent  »f  tho  doft. 
In  iiifoucy,  auetion  luiil  de)(lutitiuu  otv  wriunslj  intcrfirrvd  with; 
whilst  hiler,  the  voice,  orticiilatiuD,  taste,  einell.  ami  h'«ring,  tnajr 
all  hi!  iin{iairMl. 

7Vr>if inrnt. - -Tlie  infant,  if  unublu  to  take  the  breast  in  an  crecit 
or  wfliii-rwuniU-nt  |HiHtiirp.  inn-t  be  (<il  with  lUi>  iix'tliet's  milk  ly 
a  quon  |iiUBy.Hl  well  to  tlio  bai'k  of  the  inoulh,  or  l-r  a  fewiinf>- 
boltlo  with  a  large  tout  to  ml  us  u  plug  to  i)i.'  .1.  ft.     The  oi>etation 
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!5fi,  —  (TUiitli'*  ncftllc  (ur  |«M>ing  »ire  tuUirct  in  r\rll  taliUiL 

L-nni  o(  th<'  (h-r..nt>i}y  xlinuhl  be  imdertiiken  befon>  the  dtOd 
JO  i-ntk,  wliieh  is  i^'nt<nilJy  uliout  a  year  latr^  than  umuL 
M'ttiT  Met  lit  di>n«  in  infan<!y,  a»  vama  advise,  since  bk^ng 
ludly  borne,  und  Ihi'  ek-ft  of  the  bony  inlate  dimiuishw  in 
ilnrinic  the  firnt  thrw  yeam  of  life.  MorooTer.  u|i  to  the  end 
HiTond  yait.  thi*  Hrst  dentition  is  not  eoniplel"!.  Infant*, 
rer,  are  vory  liable  to  iiuch  ailmnntx  af  catarrh  of  liu 
(  and  lunftn,  and  coiitHiiug  and  snncxioK  tend  t4i  t«*r  tiw 
aiinilxr.  I1u>  ileft  in  the  hard  and  xoft  pnlntv  ahuoM  Im 
t  the  Hoine  lime,     llari-lili.  if  pfvwnt.  ahouhl  bu  o 
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Htaphyhtrrhaphy  or  closure  of  the  Ho/t  pahite,  C?hloroform.  having 
been  given  by  Junker's  ajiparatus  with  the  tube  passed  through 
the  nose,  and  the  mouth  widely  opened  by  a  Smith's  gag,  which 
depresses  the  tongue  at  the  same  time  (Fig.  2i38),  one  end  of  the 
bitid  uvula  is  seized  with  long  forceps,  and  the  edge  of  the  cleft 
pared  from  below  ui)wards,  and  the  paring  repeated  on  the  opposite 


Fio.  2C0. — Smiilf  8  i>ulatc  uocdie  for  iKissing  horsehair  suturci!  in  cleft  [)alate. 

side.  The  uvula  and  the  lower  part  of  the  palate  are  then  united 
with  horsehair,  the  upi)er  part  with  silver  wire.  Tlie  wire  sutures 
are  best  pjissed  by  Smith's  needle,  })y  which  they  can  l)e  carried 
through  both  sides  of  the  cleft  hy  one  transit  of  the  nee<lle.  This 
needle,  shown  in  Fig.  2j(),  has  '*  a  small  reel  attacheil  behind  the 
handle  to  hold  the  wire,  and  a  small  seiTated  wheel  half  way  up 


Fia.  26 1 .—  Suture-catcher. 

the  handle  to  protrude  the  win^  from  its  tubular  i>oint."  The 
horsehair  may  be  passed  across  the  cleft  by  the  needle  shown  in 
Fig.  2()(),  and  as  the  jwint  of  the  needle  protrudt^s  from  th(»  i)alate, 
the  end  of  the  horsehair  is  st'ized  and  drawn  out  by  nibbed  palate 
forceps  or  by  the  sutui*e-i!atcher  (Fig.  261),  and  the  needle  with- 
drawn.    The  silver  sutui-es  should  be  fastened  by  the  wire-twister 


Fi(}.  202.— Wire-twii^ter. 


(Fig.  262)  and  cut  off  short,  car(»  Ix'ing  taken  to  hold  the  edges  of 
the  cleft  merely  in  aj^position  and  not  to  apj)ly  any  tension.  The 
horsehair  should  be  tied  with  a  treble  surgeon's  knot.  AVhen  the 
parts  have  been  brought  together  any  undue  tension  should  be 
relieved  by  making  lateral  incisions  through  each  side  of  the  soft 
palate  parallel  to  the  cleft  and  just  internal  to  the  hamular  process 
with  a  tenotome  on  a  long  handle.  By  these  incisions  the  levator 
palati  muscles  are  divided.  The  palato-pharyngei  may  also  be 
divided  if  necessary  by  notching  tlie  posterior  pillars  of  the  fauces 
with  scissors. 

Uranoplasty y  or  closure  of  the  hard  palaU-,    The  soft  palate  having 


-  thi>  ivliiil,.  I,.L,;;ili  <,f  ihe  ■■!.■«  i(i  t]i<,  hiinl  1... 
i.d^'hl».uilii«Kl  „r  (}„■ 
fiH'iiinci.  tliiv>uj,'tL  w!i 
pulutim.'  iiilcrj-  runs.  ! 
tho  muco-iierioBteum 
marfiin  of  the  hai-d 
divided  with  turvod 
through  tho  cloft  and 
palat«,  which  should  1* 
to  facilitate  thi;'  slop 
I'ruiwiiro  Mhoiild  be  ma 
with  a  uinall  sponge 
whilst  tho  mueo-perii 
soiNimto<l  in  like  moiiiK 
side.  The  edgOH  of  thi 
not  bo  pnred  until  this  i 
tion,  nince  now  no  bl« 
Wire  sutures  shuuld  d 
the  way  described  for 
jialato,  and  any  t«nsioi 
lon)(iug  tho  cuts  made  fc 
of  the  nupul4>iy  forwa 
as  tho  caso  niny  re<|uir 
though  often  sharp,  ia  M>ldum  sevoro,  and  may  gin 
by  jiregHure  or  syrint'ing  with  ii-e-cold  wator.  thel 
over  to  one  aide  to  let  the  blood  escape,  or  if  it  be 
DluKCinif  the  nostcrioi'  nututine  tanal  with  a  smal 


Flo.  :!63.— Pmition  o!  tho 
ls(«ral  inciBioTiii,  K,  K, 
throDgh  ihe  niuto-iicri- 
<Ml«ani,  ill  th«  oiietation 
fur  cleft  of  hanl  piiUtc. 
The  (lolteJ  line  iiiditatv 
Ihn  lipc  of  junction  <j 
tho  hard  anil  Buft  iialalv. 
(Brjiaat's  Surgery.) 
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Necrosis  of  the  hard  talate  is  generally  due  to  the  breaking 
down  of  syphilitic  gummata,  and  is  followed  by  perforation  and,  at 
times,  by  destruction  of  the  greater  part  of  the  hard  and  soft 
palate,  and  septum  of  the  nose.  Treatment. — Tjarge  doses  of  iodide 
of  potassium,  and  when  the  ulceration  has  ceased,  an  obturator  to 
close  the  perforation,  and  later  a  plastic  operation  if  pi*acticable. 

Tumours  of  the  valate,  -  fnnoreut  tumours^  the  so-called 
ademrnmta  of  the  palat(»,  are  not  so  verj*  uncommon.  They  occwi  as 
smooth,  rounded,  j)rominent,  firm,  or  elastic  swellings,  and  readily 
shell  out  when  an  incision  is  made  througli  the  mucous  membrane 
covering  thom.  Sarcomata  and  Carr'nomafa  are  less  frequently  met 
with,  and  may  be  distinguished  from  the  innocent  tumours  by  their 
rsipid  growth,  fixidity,  oxt^^nsion  towanls  the  fauces  and  tonsils,  by 
the  mucous  membrane  being  adherent  and  the  glands  at  the  angle 
of  the  jaw  being  enlarged. 

Acute  tonsilitis  may  be  the  result  of  taking  cold  in  a  person 
in  feeble  health  or  the  subject  of  the  rheumatic  diathesis,  or  who 
from  previous  attiwks  hiis  brtcome  predisjmsod  to  the  disease ;  some- 
times it  is  duo  to  septic  jioisoning,  as  from  the  inhalation  of  sewer 
gas;  or  it  may  occur  in  the  coiu'se  of  other  diseases,  as  scarlet 
fever.  Hiijna. — It  genenilly  begins  with  a  slight  chill,  or  even  a 
rigor,  followed  by  high  temperature,  furred  tongue,  offensive 
breath,  salivation,  pain  darting  to  the  ear  and  increased  on  swallow- 
ing, and  swelling  of  the  glands  behind  the  angle  of  the  jaw.  If 
the  mouth  can  be  sufficiently  opened  one  or  both  of  the  tonsils  are 
found  to  be  red  and  swollen,  and  often  in  contact,  blocking  up  the 
fauces.  The  neighbouring  parts  are  congested  and  swollen,  and, 
in  the  variety  known  as  follicniar  tonsilitis,  a  secretion  is  seen 
oozing  from  the  mouths  of  the  inflamed  follicles.  The  inflamma- 
tion may  now  subside,  or  temiinate  in  suppunition  {*/ninsy),  which 
may  be  known  by  the  pain  becoming  of  a  throbbing  character,  and 
a  sense  of  lluctuation  or  softening  on  palpation.  Treatnunt, — At 
the  onset  a  sharp  purge  should  lx>  given,  whilst  large  doses  of 
perchloride  of  iron,  (luinine,  or  salicylate  of  soda,  with  local  in- 
sufflations of  bicarbonate  of  soda,  may  1)0  tried  as  abortives. 
Where  supi)uration  threatens,  the  throat  should  be  steamed,  and 
hot  camomile  mattresses  or  boraci(^  ixniltices  applied  externally.  As 
soon  as  the  abscess  has  fonned,  an  incision  should  bo  made  with  a 
bistoury,  guarded  by  wrajiping  it  round  with  sticking-plaster  to 
within  half  an  incli  from  the  end,  and  directing  the  jwint  towards 
the  middle  lino  to  avoid  injuring  the  tonsillar  art<»rie8  and  the 
intei-nal  carotid. 

Chronic  enlargement  of  the  tonsils  consists  of  an  hyper- 
trophy of  the  normal  tissue  of  the  tonsil,  and  is  very  common  in 
strumous  children,  in  whom  it  is  fre(|Uontly  associated  with  adenoid 
gi'owths  in  the  vault  of  the  pharynx.     At  times  it  ap])ears  due  to 


oft-repaited  attncJta  of  acute  tnnsilitix.  The  tymptnnu  to  which  it 
mny  givo  npo  lu* ;  a  nasal  tone  ot  voice :  a  peculiar  vamtit  expw- 
aiou,  a(X[iiired  by  tho  rlulil  constAiitly  brpathiog  tritii  the  in«itth 
halfupen:  regurgitatiim  of  tluiiU  tlircmtch  tbcDoiie;  xooruig during; 
sleep ;  dixtrt^siii^  dreams,  from  the  imperfect  of  ration  of  tho  blood ; 
and  recurring  attuokit  uf  acute  or  Biibocuts  tousilitiH :  whilst  deiJ- 
DMS.  trum  implication  of  tho  KuBtacliian  tube  and  middle  oar  in  the 
chronic  inflamnmtion,  may  iuinetimos  be  induced,  and  even  an 
ultetution  in  tho  shape  of  the  rhest,  and  pix^sibly  phthims.  Tho 
tonailii  appmr  irregulikrly  enlarged,  often  itlmoHt  blocking  up  thti 
(auc(«.  but.  unlosa  ioflumed.  of  a  natural  colour,  or  perhaps  sliffhtly 
paler  than  natural.  TmUment.— In  young  children  the  BfTet-tion 
may  be  cured  by  pereiatent  pointiiiK  with  the  tincture  of  [ic-n-hloride 
of  iron  or  tincture  of  iodine,  oombtnod  with  the  internal  utf  uf  rml- 
liver  oil  and  Hjrup  of  the  phosphate  or  the  iodide  of  iron.  In  older 
cliildreu,  or  where  the  touiiltt  are  much  enlarged,  they  should  hn 
oxciiwd.  oither  with  the  knife,  or  better,  with  the  guillotine(l-'ig.  2fl4] 
ov  tunBilliitDnie,  and  thin  should  be  dune  lietore  the  voice  hiu*  lieooinB 
«erioib<ly  iifft-d«l  or  nthor  uiiMhinf  ban  ensued.     The  hiemorrlmKa 


Fi.^  L'8^, -Ton.il  piillotii.e. 

jilleiiilitift  the  I'lvrution,  tliougli  iiiiuully  <dight.  has  at  times  boon 
alarming,  (iargling  with  cold  water  will  gnneniily  stop  it ;  but  if 
thii'  faila,  in!,  orivtriniccntH,  a»lunnie  ueid,  or  prcaeiirowith  a  ]>n>oi] 
gimnW  with  litjt,  will  nearly  always  Hucoeed.  Should  a  blnnling 
vcMiel  be  nreii.  it  should  lie  tied  or  IwiHtnl.  In  exc4>|)li»nal  itamw, 
the  ecimuiim  Carotid  hiu  had  to  Ix.'  tied.  Should  luleniiid  growth* 
be  prtwent  they  nhoiild  1>n  ivmoved  at  the  winie  time  iin  the  tunaUs. 

ni*F.n.\Tio!i  oy  TiiB  FAucKa.  palatb.  aku  TO.Vdii.s  may  be 
flilnple.  gangrt>nou«.  syphilitic,  tuberculous,  and  maUgniuit. 

Simfl'  ulrmiliim,  the  HO-iiiIln]  uli-etutnd  Kore  thrnot,  in  gi'nerally 
the  rcHult  of  debility,  induwil  by  over-work  in  il  clow.'  atmosphni*, 
end  heiii«  ia  ftvquunt  in  wnrken  in  hospital  wanlM,  where  it  ia 
known  an  hospital  mire-lhniat.  Oituige  ■>[  air.  a  nuuriHhinR  diet. 
■intnine  and  ]iiirt  wine,  with  a  gargle  of  rhlonil<>  of  jiotaah,  will 
uiuially  relieve  it.  If  nogleoteil  it  may  osouiiie  a  ijauymii<ii»  tana, 
and  eKtenidve  sloughing  may  thm  enaue,  with  conslitutiuiiBl 
symjitiima  of  bloiHl-poiwming.  which  often  prin'ex  mpidly  fatal. 
Stimulants  and  fluid  nouriiihmnnt  should  lie  tni|uoDtl,v  iidtLiiiiiiitenid, 
and  >tuinine,  Jionhluride  of  iron,  or  ammonia  and  Iwirk,  given 
inturnolly.    Tmcheotomy,  if  the  larynx  becumen  iiivolvod,  majr  ' 
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Si/phiJitic  ulceration  may  bo  superficial  or  deep.  The  siip(r/irial 
ulcers  are  common  in  the  early  stages  of  syphilis,  and  may  be 
accompanied  by  mucous  tubercles.  Deep  ulcers,  due  to  the  break- 
ing down  of  gummata,  occur  in  the  latter  stages  as  irregular 
excavations  with  sharply-cut  edges  and  a  sloughy  base,  but  are 
unattended  with  induration.  On  healing  they  are  often  productive 
of  much  contraction  (see  Pharymjedl  Stetioah). 

The  so-called  tuberculous  nlceration  occurring  in  strumous  children 
bears  a  general  resemblance  to  the  syphilitic,  and  is  believed  by 
some  to  be  really  the  result  of  congenital  syphilis.  Ijike  the 
syphilitic  it  may  lead  to  extensive  destruction  of  the  i)arts. 

Malujuant  ulceration  is  due  to  the  breaking  down  of  epithelio- 
matous  and  sarcomatous  growths.  It  may  be  known  by  the 
sinuous,  everted,  and  induratf^i  edges  of  the  ulcer  and  other  signs 
of  malignancy. 

Tumours  of  the  tonsil. —  Painiiomafa  ami  athnomata  ai-o  some- 
times met  with,  the  former  usually  as  i)edunculated  warty  growths, 
the  latter  as  circumscnlmd,  rounded,  moveable  tumoura  which 
readily  shell  out  when  an  incision  is  made  over  them.  Saramtn  and 
ejpithe!ii/um  occasionally  occur  in  the  tonsil.  They  grow  rapidly, 
soon  affect  the  lymphatic  glands  in  the  neck,  and  extend  to 
surrounding  pni-ts.  IJnless  detected  and  remov(Hl  whilst  they  are 
(juite  small  and  locnilized  to  the  txnisil  they  aiY*  l)eycmd  the  reach  of 
surgery.     Other  tumours  in  this  region  are  rare. 

DISEASES  OF  THE  OUMS   AND  JAWS. 

IlYPERTRorHY  of  the  gums  lias  been  ()bser\'ed  as  a  congenital 
affection,  and  may  be  met  with  where  thei-e  is  overcrowding  of  the 
teeth  as  a  lobulatf^d  fringe-like  growth  of  the  gums,  which,  in 
seven*  C4us<»8,  may  so  surround  the  teeth  that  they  appear  as  if 
buried  in  it.  The  hyportrophied  portion  should  be  shaved  off, 
and  one  or  more  of  the  ttH'th  extracted. 

Polypi  of  the  gums,  as  they  are  called,  are  mei*ely  overgrowths 
of  the  little  tongue  of  gum  between  the  teeth,  and  appear  generally 
to  depend  on  the  presence  of  tartar  or  cari(^8.  The  offending  tooth 
should  be  scahnl,  8toi)]>ed  or  extracted,  and  the  growth  cut  off. 

Papillomata,  or  warty  growths,  oc<»asionally  occur  on  the  gums. 
They  are  generally  pe<lunculate<l,  and  can  be  reailily  snipped  off 
with  scissors. 

Spongy  oums  may  occur  as  the  result  of  scurvy  or  the  abuse  of 
mercur}',  and  are  sometimes  met  with  in  strumous  children.  The 
condition  is  often  tissociat^d  with  superficial  ulceration.  Tlie  treat- 
ment  consists  in  the  removal  of  the  c^iuse,  the  use  of  an  astringent 
mouth-wash,  and  the  confttituti<^>iial  remedies  appr(»j)riate  to  scurvy 
or  struma. 


DIHEAHES  OP  KEIIIONS. 


Alveolae  akiiobsb  inuj-  )m<  quite  iiii|ipriiciiil  {gtim-Ufil)  utid  mMvlj" 
n«|iuri>  11  Mli);ht  piick ;  "r  it  niiiy  fonn  iirauiul  Utt-  (atiR  i>f  a  isuioiw 
tiMtth,  and  thou  oither  mnki'  it«  way  to  thn  mirfaw  hv  tJio  nd»  ttt 
th»  tiK>th,  or  rxpond  the  uIvooIuh  luid  poWimitti  the  btino.  In  thn 
Inttuv  caw  it  nwy  tiwk  liolow  the  n'flosion  of  tho  iiiiicous  mera- 
bmiiu  fiiim  thd  kuiiui  to  tho  tliDi<k,  and  jHiint  nboiit  t)u-  nnffln  of 
the  jaw  ui'  on  tho  clirak,  nnd  ufti^  opiMiiiig  luivi.'  an  intnictnUv 
aiiiiie.  Ill  tbr  uppiir  jaw  it  niniBtunea  nlU'i  b^i^kK  ulon^  tho  hatil 
pHliile,  and  miiy  Itwl  tii  uernim)'  itl  the  Ituiio.  II.  \»  itUi'iidt^  with 
BMjnii  Umibliitig  pain,  dcop-tumtnl  nwcllinf;,  and  niXen  frrt'tit  irdf>Bn 
of  tlu-  fiion  and  eyelid.  Tr'ntm'nt,—T\w  i.tleniiing  tiwth  ithiiiilil  bo 
estnirtdd,  hot  fnmeiitiitidnii  and  limnd-pniilticra  upplinil  iufiiili>thn 
uiuuth.  and  the  xiniis  divided  tniiisvi'niely  fnim  within  the  mauth 
t«  pivvent  an  estoniol  upniin^  l>">iiifc  formwl.  If  a  siniw  exurtii  \h» 
cnnnUH  tiKith  or  dend  Imnc  iniwt  lie  reniDvc-d  b^ruru  it  will  koil; 
MTApiiiK  the  Fiinai  will  then  tiU'ilitntn  the  healing. 

El'Ol.iS. — Thi^  t^-tm,  though  foniierly  omployed  U>  nijniily  •njr 
tumour  icrowint;  u^iuti  the  ^iiiiiti,  is  now  u>tuiil]y  rwrtricted  to  tlie 
variety  that  wan  then  dii44ii|^iiihcd  lut  the  filin>U8  or  miiiniim  vpnlu. 
An  (-pidiM  mrisist*  iiriiieJiKkUy  of  riliroua  tiwue,  but  maj-  MiniettiaM 
contain  a  tiyw  myeloid  celK  It  froqucntly  nppeArs  to  depend 
npnn  tlie  irritation  nf  ■  cnriniw  ntuinp,  nnd  s|>rin|>w  from  ivrifidontid 
lui'Uiliiiins  lining  an  alveulu^h  BejiiniiinK  tu>  n  awellin^  of  the 
little  tiint^ie-liko  pmccaH  of  )^mi  U-twnii  the  tn-th,  w  it  inerawta 
in  ~i»'  it  tipiK'iiix  as  n  Iiard,  llesliy,  oirciiiiiwri^H>d.  smooth  or 
•-liyhlly  liil.iil.iti-.!,  iliwtic  (rrowth,  e')Vered  liy  mucous  inemhmno. 
Wli.h  il  li.i-  <-\\-\-\  -imt-  timi'  ulwration  "f  the  Mirfan'  tiiuj-  omur, 

iiikI  ..11"  oi  ir l.'-'lli  hiHiinne  looneiied  or  fall  mit.     TmifntHt.— 

It  r.li..nM  I"  i-M  i  .-^l  wiUi  Umt.-roro.-|w  or  a  wriiill  wiw,  wre  beja^ 
Uikeii  1.1  <nl  iiwav  u  wiitdl  iiiiso- of  thf  l«ne  U-ncnth,  nit  othrrwian  it 
is  iijit  to  nttnm.  WIkmi  (jiiite  Hmnll  it  may  Ix'  Hhaveil  ofT.  a  thin 
Invor  of  tlie  Unic  ul  it^  )«■«■  K<<uge<l  away,  and  the  ..IT.-nfliiig  tootk 
or  fe-etli  teniovcd. 

Mvxt.iitD  BAHDiif A  (m^^"<<l  •■piiIU)  i»  oecuHionBlly  met  with  on 
the  ifmii»  a"  a  rainiilly-jrrowJtiK  viuu'ulnr  tumour  of  ik  purjilinli-nd 
riihiiii-  iinJ  w.ft  HpuniT)-  oniiHiHtKnoy.  It  Hhimld  In-  vrry  twAy 
renioviil  with  Ihi'  underl.ving  bone,  an  otlierwiH'  it  uill  tvtiini. 
Tile  himiiorrhiip-  dnrinit  n-moval  Jh  Konen.lly  fnw.  iinil  may  mqlOM 
tJin  actual  cautery'  t>>  r^'otiain  it. 

KniiIEUOMA  (mnl'timiiU  fpulU)  of  thi'  (.iim*  in  rare.  In  tho 
"II*' I"*  ittuwa  iiiftrknl  lendiniey  U>  rrecp  up  into  the  antrma 
{rrffH'^  <■/!."( A '/.imiii)  nnd  to  Himiijiitu  nuicd  i<r  nwriwiH  of  the  jaw, 
Pnv  exciRion,  with  n-moval  of  the  iip|ier  jaw  if  th"  nntnun  i» 
in»rt?ve.l,  Bhould  lut  undertiik'IT  if  thorn  i»  u  fnir  i-hanec  ot  getting 
tlir  wholi-  i>(  tJu' dii-UHe  nwuy  and  the  ^hinilnnr'' not  much  iuviilimL 

IxnjtMKATfns  A)ti)  ADw-Ess  Of  niK  AKTBru  in  piii'iully  itua  tu 


NECROSIS  OF  THE  JAWS.  545 

the  initation  of  tho  fang  of  a  carious  tooth.  It  is  attended  with 
deep-seatod  pain,  followed  by  swelling,  oedema,  heat,  and  redness 
of  the  cheek  and  lower  eyelid,  and  when  verj'  acute,  by  sharp  con- 
stitutional disturbance.  The  ])U8  may  overflow  into  the  nose,  or 
esca})0  by  the  Hide  of  a  tooth ;  or,  in  other  instances,  may  distend 
tho  cavity  and  cause  the  bony  walls  to  bulge.  This  condition  must 
be  distinguished  from  chronic  empyema  of  the  antrum.  (See 
Diseases  of  the  Accessory  Nasal  Sinuses.)  The  trmtment  consists 
in  providing  a  free  exit  for  the  pus  as  soon  as  formed,  either  by 
removing  the  carious  tooth  and  perforating  the  antrum  through  tfce 
bottom  of  the  alveolus,  or,  if  the  teeth  are  sound,  by  perforating 
the  anterior  wall  within  the  mouth  through  tho  canine  fossa.  The 
cavity  should  then  be  kept  cleansed  by  antiseptic  lotions. 

Closure  of  the  jaws  is  the  term  applied  to  a  condition  in 
which  the  lower  jaw  cannot  be  opened,  at  least,  not  to  any  extent. 
It  may  be  due  to — 1,  spasm  of  the  maaseter  muscle,  consequent 
ujwn  the  irritation  attending  the  eruption  of  a  wisdom-tooth  for 
which  there  is  not  room  ;  2,  cica.tricial  contraction,  following  ulcera- 
tion of  tho  mucous  membrane  induced  by  cancrum  oris,  s^'philis, 
lupus,  tho  abuse  of  mercury,  &c.  ;  3,  ankylosis  of  the  temporo- 
maxillary  joint ;  and  4,  hysteria.  Treatment. — When  dependent 
upon  the  eruption  of  a  wisdom-tooth,  the  tooth  itself,  or  under 
some  circumstances  the  second  molar,  must  be  extracted.  When 
dependent  upon  cicatricial  contractions,  the  forcible  opening  of  the 
mouth  by  a  screw-gag  and  maintaining  it  open  by  a  cork  placed 
between  the  teeth  will,  in  slight  cases,  suffice.  In  other  instances 
I  have  found  division  of  the  cicatricial  bands,  and  subsequently 
keeping  the  jaws  separated,  successful,  although  this  proceeding 
does  not  appear  to  have  always  answered  in  the  hands  of  others. 
When  the  bands  are  very  dense  or  the  closure  depends  upon 
ankylosis  of  the  temporo-maxillary  joint,  a  new  articulation  must 
be  made  by  dividing  the  ramus  of  the  jaw  and  removing  a  wedge- 
shaped  piece  of  bone  in  front  of  the  cicatricial  contractions. 

Necrosis  of  the  jaws. — Necrosis  is  more  common,  and  when 
it  occurs,  moi*e  extensive  in  the  lower  than  in  the  upper  jaw,  a  fact 
due  in  part  to  the  poorer  blood-supply  of  the  former,  and  in  part  to 
the  predilection  of  necrosis  for  compact  rather  than  for  cancellous 
bone.  Though  the  necrosis  may  affect  the  whole  of  the  jaw,  it  is 
more  often  limited  to  the  alveolar  process  or  to  the  anterior  wall. 
The  teeth  may  loosen  and  fall  out ;  but  at  times  they  retain  their 
connection  with  the  gums  and  remain  in  situ  after  tiie  removal  of 
the  sequestinim.  The  cmises  of  necrosis  of  thi)  jaw,  as  of  necrosis 
elsewhere,  generally  depend  upon  inflammation  of  the  periosteum 
or  bone,  which  in  the  case  of  the  jaw  appears  especially  to  be 
induced  by  the  fumes  of  phosphorus,  the  abuse  of  mercury,  carious 
teeth  in  strumous  subjects,  syphilis,   the  exanthemata,  cancrum 
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om,  and  lustly,  iniury.  a«  in  extracting  n  bxrih, 
naniin*  is  generallv  belk-rrd  only  to  affect  tlie  vubjotitB  at  ouioua 
laotk.  bat  soniif  maintain  that  it  ia  a  locnl  iiunifestBtioii  of  n  f;«n«nl 
plKMph'inis-pdisaniiiK.  It  ie  mach  l(t?H  common  siniw  tht-  am(>r|>biitia 
fonii  of  phfHsiihoma  hiuf  bt«n  omJ  fur  iiiakiug  matcbf*.  Tbo  |nt»- 
duotirm  of  new  bonr  in  ni%rot<is  of  the  lower  jaw.  is  (ran<-i«ll;r  oxtan- 
■Tp :  Hud  theru  are  stTei^  itpedmNU  in  SL  l^rtbolomcwV  lIuMpitBl 
MuKiuni  showing  almost  complutc  Te]in>ductii>D  of  tht^  whole  juv. 
In  thi>  iipi-er  jaw  rn-w  bone  i»  not  foniied  alter  com|ll<■tl^  rvmoTal. 
In  fihnsphoruii-noctosis  a  chaiacteristic  pmuice-liko  ilcpuriil  uf  new 
boD«ia  toniitd.  ■^ym^ifomi.—Necrous generally  begini^  with  anreiv 
pain  and  deep-seated  aweUtng,  which  nuky  at  first  In.'  uiidtiikon  fur 
loothwhe  or  alreolar  alKvves.  followed,  by  suppuration  iinil  bnratinp 
of  thn  abMesB,  either  in  the  mouth  or  externally  on  Ibe  lutv,  and  lbs 
forauition  of  siniiSHi'.  The  brouth,  ns  a  rule,  is  horribly  firtid.  Mid 
thero  in  ithaTp  constitutional  distnrfattntw,  which  in  pboHphomt- 
UwroMis  ia  iiometime.4  excossiTe.  and  may  end  in  scpticwniia  oc 
pya.*iiiiii.  thi  prubing  tlie  sinDs,  deiid  Intie  in  detoctol.  This  agn 
will  usually  distinguinh  m-crosis  from  the  eivepiug  turm  of  opithe- 
liomo.  for  which.  B<)ipcial!y  in  thoupper  jaw,itbaptt(>bo  mistokpn. 
T'rniftnriif.-Thi-  buni^  uh  »oon  a«  louxc  shutild  be  nmiovMl,  if 
poftJiblo,  throug:h  th<>  mouth.  In  the  meantime  tho  parts  should 
tN!  kopt  Awptic  by  nyringini;  with  ( 'ondy'a  ftuid  or  curbuUo  lotion, 
nr  by  ineufHation  of  iodoform,  inctnious  boiiig  mads  through  ttM 
pcrinatniim  to  ensure  ii  free  drain,  or  Pargill's  respirulnr  may  la 
worn  ttt  n«utn>Iim*  the  fti-tDr.  Intvmally.  toniw  luid  HtimoUnt* 
und  nonridung  diet  should  bo  givnn,  and  iudide  'if  [lotiwaiiiun  if 
than  U  a  ayiihUitiv  taint. 

TL'KOUHJt  Of  TlfB  IPI'HU  JAW  may  bo  cystic  nr  «.".id,  and  th» 
Utt«r  iuiUMwat  or  maligniint;  whilst  rvHtH  may  likewise  dccnrin  ths 
nialignnnt  wib'd  tumnurH. 

'.yitr'r  lumiHin  uuiy  b)>  pniduwd-  -I.  In  rannertiiin  with  the  fang 
uf  n  cariouM  tjioth.  2.  Ity  »n  arr'>r  in  develupmi'iit  of  the  nnBHwl 
•w  oi'inring  thi'  cniwn  of  thi-  tixitb  (>/i-MliyiTiiiu  ry'*};  and  3.  Sjr 
iibHtinictiuii  Iff  a  iiiucuU"  folliclv  in  the  lining  lui'iiibraiip  of  tb* 
untriiin.  Thcw  cysts  umiully  ci>utiun  a  irrous.  gchitinoua,  or  a 
bniwnixh  fluid  in  wliiiih  i-holiwt^'riiK'  i»  iiftuu  found.  Th»  condition 
kniiwu  AH  '/iii/Mi/ I,/  tki-  antrum,  and  fcirmcrly  bclinvivl  to  dcqmHl 
mi'rrly  ujKin  mi  uccamutatii>n  of  lluid  in  that  cuvity  owing  to  tbe 
iM-iliifiou  'A  tbc  »poniiig  into  the  nnsx,  would  apiMor  to  bn dno  to 
unM  of  thcwo  iiiucuuji  cytita  so  di^tondcd  iu>  to  onuplotidy  fiQ  Uw 
antrum. 

Itiutiijrrtmt  •yli.  which  uiay  obai  owiir  in  the  biwcr  jaw.  (Un  duo 

t<>  an  cm>r  in  thi-  ili>VL>IopinoQt  of  the  *>iiuiii<J  wu',  u-ually  nf  tha 

pannaamt twlh.    Thuy lUffi-r fn>m the ordinaiy dfiitiU cyst ^fpend- 

n  the  irritutiun  <>f  n  dwuycd  fuig.  in  that  in  tlic  latter  the 
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fang  will  generally  be  found  i)rojecting  into  the  cyst,  wliei*eas  in 
the  dentigorou8  variety,  the  crown  alone,  which  has  not  been  cut, 
or  in  some  cases  the  whole  tooth,  will  be  found  in  the  cyst. 

Solid  tunwura  may  spiing  from  the  jK^riosteum  covering  the 
exterior  of  the  bone,  or  from  the  mucous  or  the  periosteal  lining  of 
the  antrum.  They  may  have  a  fibrous,  cartilaginous,  osseous,  myxo- 
matous, adenomatous,  sarcomatous  or  carcinomatous  structiure ; 
but  fibrous  and  sarcomatous  tumours  are  the  most  common,  whilst 
cartilaginous  are  veiy  rare.  Ossification  of  the  sarcomatous  growths 
is  of  occasional  occurrence.  They  may  be  closely  simulated  by 
tumours  of  a  like  diversity  of  structure  growing  from  the  malar 
bone,  the  spheno-maxillary  fossa,  or  the  base  of  the  skull. 

Symptoms  ami  diwjHosu,  — Clinically,  it  is  not  always  possible  to 
determine  the  exact  structure  of  these  tumours,  nor  is  it  essential, 
the  surgeon's  aim  being  rather  to  distinguish  the  solid  from  the 
fluid,  and  the  innocent  from  the  malignant,  and  to  make  out 
their  origin  and  present  attachments.  When  the  tumour,  whether 
cystic  or  solid,  innocent  or  malignant,  begins  in  the  antrum,  it 
sooner  or  later  fills  that  cavity,  and  then  in  its  further  growth 
causes  its  walls  to  bulge  in  various  directions.  Thus,  the  bulg- 
ing of  the  anterior  wall  causes  a  swelling  on  the  cheek,  of  the 
internal  wall  an  obstiiiction  in  the  nose,  of  the  inferior  wall  a 
depression  of  the  palate,  and  of  the  superior  wall  a  protrusion  of  the 
eye.  A  rounde<l  projection  on  the  cheek ;  a  sensation  of  fluctuation 
felt  through  the  anterior  wall  of  the  antrum  with  the  finger  in  the 
mouth,  or  egg-shell-like  crackling  produced  by  the  jnelding  of  the 
thinned  and  partially  absorbed  waUs ;  the  presence  of  a  carious 
tooth,  or  the  absence  of  tme  of  the  teeth  in  the  series  (in  the  case  of 
a  dentigerous  cyst)  will  point  to  the  cystic  nature  of  the  swelling, 
and  puncture  with  a  tnxiar  and  cannula  will  clear  up  any  doubt. 
►Should  the  tumour  bo  solid,  it  will  probably  be  innocent  if  of 
slow  growth  and  there  be  absence  of  pain  and  glandular  enlarge- 
ment, non-implication  of  the  skin,  and  non -infiltration  of  sur- 
rounding parts;  but  maUynant  if  of  rapid  growth  and  there  is 
severe  pain,  early  escape  through  the  walls  of  the  antrum,  impli- 
cation of  the  skin,  involvement  of  glands,  and  protrusion  of  a 
fungous  mass  in  the  mouth,  nose,  or  on  the  cheek.  In  malignant 
disuse,  moreover,  the  patient  will  probably  be  either  young  in  the 
case  of  sarcoma,  or  advanced  in  life  in  the  case  of  carcinoma,  but  if 
a  small  piece  of  the  growth  can  be  obtained,  a  microscopical 
examination  will  settle  the  point.  When  the  growth  springs  from 
the  malar  bone,  it  may  either  pi-oject  forwards  on  the  cheek,  or 
into  the  mouth  between  the  cheek  and  the  bone,  and  the  bulging  of 
the  walls  of  the  antrum  will  be  absent.  When  it  arises  from 
the  spheno-maxillary  fossa  or  base  of  the  skull,  it  will  oomi 
project  into  the  naso-pharynx,  where  it  may  be  del 
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eriisliud  togcthiT  by  the  Kiige 
thu  cyst  is  aawKnatcd  with  a,  tuiMA  giiiwi 
lie  scraped  »way,  otherwiae  the  iippei 
completely  removed.  When  the  tiiindu 
uature,  and  entirely  confined  to  the  uni 
oxirision  c>f  the  Hiiperiur  ninxjlla,  but  as 
should  be  taken  awiiy  than  in  alKuilutelj 
and  hard  {lalatn  tx-iii;;  preserved  if  po 
arisoa  1)ehind  the  1x>]ie.  there  in  often  ^ 
away,  us  its  nttnchmentn  may  l>e  more  e 
If  thoufcht  advisable  to  att^iiiipt  its  rcn 
excinng  the  superior  mnxilla,  and  cleeric 
maxilla  may  bo  turned  outwards,  thegro 
rt'plncod  [Laniimbfrk't  mtihoil). 

When  the  growth  in  malignant  and  « 
pu|>orior  maxilla  may  also  be  excised  ;  bt 
piirrounding  paits,  it  Ixicomes  nut  only 
lie  completoly  got  away,  but  whetier  the 
will  not  be  of  too  short  diitntinn  for  th 
risk  of  the  operation. 

COXPI.KTE    EXCISION    OF    TlIE    UPPER 

thu  central  ineisnr  tooth  on  the  diseae 
down  tiithclwiiie  inthedirection  shown  b 
DisHcct  iHiL'k  the  flap  thus  murkoil  out  fi 
lar({<'r  iirtnries  as  Ihov  nn-  -l;-;.'-'      " 
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and  hsemonliago  from  smaller  vessels  restrained  by  ])higging  the 
wound  with  strips  of  iodoform  gauze.  When  the  bleeding  has 
stopped,  any  growth  that  may  remain  should  1)0  cut  away  or 
destroyed  with  the  actual  cautery.  Unite  the  e<lges  of  the  wound 
with  horse-hair  sutiu^s,  and  the  lip  with  hare-lip  pins.  Ilealing 
occurs  readily  and  with  little  deformity.  An  obturator  with  false 
teeth  should  subsequently  be  RttcKl  to  the  mouth. 

Partial  excisiox  of  the  upper  jaw  usually  consists  in  leaving 
the  orbital  plate,  and  is  done  by  dividing  with  a  key-hoU^  saw  the 
front  wall  of  the  anti-um  along  the  margin  of  the  orbit,  and  com- 
pleting the  operation  as  above  desc^ribod. 

Resection  of  the  upper  jaw  (Lanyenhfck's  cqteration)  consists 
in  turning  the  maxillary  bone  outwards  so  as  to  get  at  a  tumour 
behind  it,  and  then  replacing  the  bone.  As  the  connections  of  the 
bone  along  its  outer  part  are  left  intac^t,  its 
vascular  supply  is  not  completely  cut  off,  and 
it  soon  forms  fresh  adhesions  when  placed 
back  in  position. 

Tumours  of  the  lower  jaw,  like  those 
of  the  upper,  may  be  cystic  or  solid,  innocent 
or  malignant.  Cystic  tumours^  as  in  the  ui)i)cr 
jaw,  may  l)e  developed  in  connection  with 
an  uncut  tooth  [deiUiyermis  ryats)^  or  around 
the  fang  of  a  decayed  tooth.  They  are  then 
unilocular.  MuUilocular  cystic  tumours  have 
a  marked  predilection  for  the  lower  jaw. 
They  are  believed  to  be  due  to  invasion  of 
the  jaw  by  epithelium  of  uncertain  origin  but 
probably  derived  from  the  enamel  germ  or 
dental  groove.  The  epithelial  masses  undergo 
degeneration,  leading  to  cysts  often  of  considerable  size.  These 
tumours  grow  verj'  slowly,  and  may  gradually  destroy  the  whole 
bone,  reducing  it  to  a  mere  shell,  but  if  completely  removed 
do  not  recur  locally.  They  never  affect  the  glands  or  become 
disseminated.  The  solid  tumours  may  grow  from  the  periosteum 
covering  either  the  outer  or  the  buccal  aspect  of  the  jaw,  or 
from  the  interior  of  the  bone  which  they  then  expand  around 
them.  The  osseous  tumours  usually  take  the  form  of  exostoses, 
and  are  not  uncommon  about  the  angle  of  the  jaw.  The 
more  regular  shai>e  of  the  lower  jaw,  its  compact  sti-ucture,  the 
absence  of  a  cavity  like  the  antrum,  its  more  isolated  condition, 
and  the  absence  of  surrounding  cavities  like  the  nose,  orbit,  and 
spheno-maxillary  fossa,  make  the  diagnosis  of  tumours  in  it  more 
easy.  The  signs  are  similar  to  tumours  of  the  upper  jaw,  which 
see  (p.  547). 

Treatjnent. — Cystic  tumours  are   best  treated  by  free  incision, 


Fio.  265. — Lines  of 
incision  for  removal 
of  upi>er  and  lower 
jaw. 


■ud,  if  iarge.  br  rscUiou  of  a  pmtian  of  their  wall.  In  Uu-  cue  of 
the  ifinUilneiilar  i7j«fa«  the  whole  or  fait  of  tho  JAW  may  W  n>i»'iTf4. 
Ill  pxoifdiig  Bolid  innocent  tiimoura  no  more  of  thp  honp  should  he 
mcrilicvd  than  ie  nec««sarr  to  extirpate  the  di«HiBt-;  and  auch 
ramoral,  when  puteible.  shuuld  b«  done  from  within  thn  tnouth. 
Uyeloid  gniwths  eptingaig  trvm  the  interior  of  the  bone  may  often 
bo  eaurieati.id.  and  not  reciir  for  many  Team,  or  not  at  all.  WluTV 
the  tumuor  is  Urj^  nnd  encnmrhea  apoti  the  rsmiis,  the  affect)^ 
half  of  the  jaw.  <rr  if  both  holveM  are  afFwte>i.  tht>  whole  juw,  flhouM 
ltd  removed  In'  dinarticulation.  nnee.  it  the  nuniix  is  mvrely  mwn 
aeniee.  lesTinfr  the  coronoid  prooesfi  and  eondyle,  these  axc  apt  to 
he  drawn  fiirward  bv  the  temporal  and  external  ptM-j-goid  ihuhcIim 
lUld  pr>Ye  a  oinxtant  soiiroe  of  annoyance.  When  the  ^n^wth  ia 
mohgnant  "r  of  large  axe.  and  the  akin  nnd  ne^bbouring  soft  parta 
are  inigiUcated  and  the  glands  exleoovelj'  inrolvod,  no  operation,  a* 
a  mlo.  is  admlouhlo.  VvAk  dereloped  in  connection  with  sulid 
^TuwUiD  may  he  laid  open  and  the  tninimr  MTaped  away,  or  part  or 
the  whoii.'  of  the  jaw.  if  the  growth  is  malignant,  may  bo  nnummd. 
KxciHio.y  OF  THE  UiWKE  JAW.— Having  extracted  tho  central  iir 
the  lateral  inoiaor  tuuth.  make  an  incision  down  to  the  Imnn  (in  thi- 
way  nhowii  in  the  hlark  line  in  Fig.  Hio)  thmiigb  the  loww  lip, 
along  the  lower  border  of  the  jaw.  and  thence  up  the  ramus,  nuarly 
but  not  quilv  t<>  the  lobule  of  the  ear  to  avoid  the  facial  neiv«,  tying 
both  ends  of  tlie  facial  arteri-  as  it  is  cut.  llissect  up  the  fla)i  thus 
fiiriued  from  the  lyine.  and  dividr  the  bone  with  biw  and  tonvpa 
opposite  to  where  the  tooth  haa  been  extra(i«il.  Seine  the  bono 
with  the  lion- forceps,  drawing  it  outwanls  ami  npwurds.  and  divida 
the  loft  tiasuM  on  the  inner  snrfwv  with  a  ii arrow -bladed  scalpel, 
keeping  dose  to  the  bone  to  avoid  the  gustatory  nerve  and  the  ttul>> 
maxillary  gbuul.  The  origin  of  the  genio-hyo-glosEUs  xhould  ha 
s|iared  ir  pamjble.  as  otherwise  the  timgno  timda  to  fftll  lurkwonl*, 
and  ban  l«tore  now  caused  suBucntiou.  It  thin  muMile  muM  t>9 
diviiiei].  )iiill  the  tongue  forward  by  a  ligatur«  through  its  tif. 
Next  separate  the  internal  |itnygutd.  deprewt  the  jnw.  and  divide 
the  ti-m)>oral  muH.'le  at  it«  insertion  into  Iho  comnoid  [ihitjw. 
l.ljien  the  articulation  from  the  front,  djviile  the  extt^nial  pltTygutil. 
and  carry  the  knife  b<>yotid  the  iviiidylc.  taking  uuru  not  to  rotate 
the  jaw  outwards  hist  the  internal  maxillary  artfrry  h«  iitititcWd 
roitnd  the  neck  of  the  condyle  and  be  thua  turn  ur  divided. 


)>l«XASE«  or  Tll>  N 


AcKK  liiMAriu  ia  a  dikUd  or  c<ingeHti'<l  condition  I'f  thf  rrnpH' 
lani«  of  llie  intmv.  nmtally  aecompoiiieil  in  ilx  Inter  stagitt  bv  hjpip- 
buphy  ut  tho  Mboceuns  (ulliclcs.     It  is  attrilniteJ  to  inif'' 
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_exj)08ureJo^cold,  sexual  disturbance,  or  tlic  abuse  of  alcohol,  and  is 
most  common  in  womeji. .  Tretitmruf. — Ilciiiove  the  cause,  rej^ulatd 
the  diet,  and  attend  to  the  general  health.  Ijocally  ^V\i^y  sulphur 
ointment  or  perchloride  of  mercury  lotions.  In  severe  cases  the 
dilated  vessels  may  bo  incised  and  the  resulting  htemorrhage 
restrained  by  touching  them  with  perchloride  of  iron,  but  only 
small  portions  of  the  disease  sliould  be  thus  treated  at  a  time. 

Lipoma  xasi  is  an  h}^)ertrophy  of  the  skin,  subcutaneous  tissue, 
and  sebaceous  follicles  of  the  nose,  and  not,  as  the  name  implies, 
an  increase  in  the  fatty  tissue.  It  is  cliaracterizcd  by  the  fonnation 
of  irregular  pendulous  lobe-like  masses,  usually  situate<l  on  the 
tip  and  ah»  of  the  nose,  and  often  of  a  bluish-red  colour.  It  occurs 
in  elderly  men,  genemlh'  as  the  result  of  alcoholism.  Trcntmctd, — 
The  masses  should  bo  shaved  off,  care  being  taken  not  to  cut 
through  the  cartilages  into  the  nostrils,  and  the  parts  left  to 
granulate.     The  treatment  is  usually  very  successful. 

Lupus,  rodent  ulceii  axd  epithelioma  may  all  attack  the 
exterior  of  the  nose,  but  recjuire  no  special  description  here. 

GuMMATA  over  the  nasal  bones  are  not  uncommon.  They  present 
the  characters  of  gummata  in  other  situations,  and  give  rise  to 
boring  nocturnal  pains.  The  interior  of  the  nose  is  generally 
affected  at  the  same  time. 

p]pisTAXis  OR  BLEEDING  FHOM  THE  NOSE  is  a  symptom  of  many 
and  various  conditions.  Thus — 1.  In  the  yoimg  it  often  appears 
to  occur  spontaneously  from  congestion  of  the  mucous  membi'ane, 
and  is  especially  common  in  girls  about  the  age  of  puberty.  2.  In 
the  plethoric  it  may  bo  duo  to  the  congest^m  of  the  brain  or  liver, 
and  then  appears  to  give  relief  tt>'tFo  over-full  vessels,  y.  In  the 
old  or  cachectic^  on  the  contrary,  it  may  be  due  to  a  poor  or  watery 
condition  of  the  blood,  such  as  is  present  in  cirrhosis  of  the  liver, 
heart-disease,  gi'anular  kidney,  &c.  4.  It  may  also  occur  in  scurvy, 
some  forms  of  Jever,  and  in  the  ha;morrhagic  diathesis.'  o.  It 
is  common  after  blows  or  other  injuries  of  the  nose;  and  6.  It 
may  be  a  symptom  of  fracture  of  the  base  of  the  skull,  of  an 
angioma  of  the  septum,  of  tuberculouj^uh^ratipiij.  or  of  adenoid, 
fibrous,  or~maIignant  gi'owths  in  the  nose  or  naso-pharynx.  The 
8i/mpt(im8  are  usually  evident.  The  blood  generally  comes  from 
one  nostril,  occasionally  from  both ;  but  it  may  pass  through  the 
posterior  nares  and  l)e  swallowed,  and  being  afterwards  vomited, 
simulate  ha^matemesis ;  or  it  may  irritate  the  larynx,  cause  cough, 
and  may  then  be  mistaken  for  hamioptysis.  On  looking  into  the 
mouth  in  such  cases,  however,  the  blood  will  be  seen  trickling 
down  the  back  of  the  throat;  whilst  it  may  also  be  api)aront  on 
examining  the  nose  with  a  speculum.  In  some  cases  the  blood 
may  be  seen  flowing  from  a  small  vos8t»l  on  the  anterior  and  lower 
part  of  the  septiuu  (seat  of  ckdwu).    The  treatimnt  will  depend  upon 
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th«i  i-ausc.  Spontoneoiu  ha'muirha^ea  ■x'curriiig  in  the  Tonni;. 
except  OB  Uie  ronult  of  the  h.-pmotTha^c  iliathMM.  p^uernlly  «l«p  u( 
their  own  accord,  and  require  no  ajiedul  tmttment  bciyimil  tbuM 
remedies  cumniuii  in  domestic  use.  When  due  to  coDgMtii>o  and 
ujipHreutly  ealutary,  tbo  blooding  shoulil  not  bo  two  wtim  rhrcknd. 
In  mdiettic  eubJpetB  it  in  often  diffitult  Ui  wmtnJ ;  rest  on  tiie  bock 
with  the  anoB  raised,  sucking  ice,  cold  or  hot  douches,  ico  to  tl» 
noM),  «ubculuncauB  iuJ<H*tiunB  of  ergutin  (gr.  iij-}.  gallic  acid,  lead 
and  opium  and  small  dnttea  of  crgiit  or  of  (lercliloridc  of  irnn,  nuiy 
then  he  tried.  Or  poUetM  ot  cottoii-wiHil  euaked  ui  «ulutiuus  at 
oocMDC  (^0%)  may  he  placed  iii  the  nostril,  or  preMBurc  made  un  the 
upper  lip  j  UBt  below  the  ola  ot  the  nose  in  order  Ui  eoinpnws  tlw 
Mptul  linmch  of  tho  BU])erior  coronary  art«ry  from  whioh  the  blood 
is  eaid  often  to  be  derived.  When  the  blood  comeu  trom  the  *nit  of 
rlrctiiiii,  touching  the  bleeding  point  with  the  galvano-cnutcr]-  will 
at  uui-*>  arrext  the  How.  It  the  hiL'morrhage  cannot  1m.-  I'ontroUed, 
thp  nose  should  be  plugged.  Tho  bc«t  nieona  of  effecting  tbia  is  bj 
punhing  iu  strips  of  iodoform  guuzc  witli  naail  forct'ps  u^niit  tlM 
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index  finger  of  the  opiH>Bitc  hiind  iii  Uie  noeo-pharyns.  Tho  Midnf 
the  ftlrip  should  bo  left  out  on  tlie  face  and  removed  witliiti  twenty- 
four  hours.  The  old  tnethod  ot  plugging  the  {MMterior  mure  wUb 
nellueq's  sound  (Fig.  200}  is  now  wldum  uited. 

KXAUIKATION  DF  TtiK  ifAHAL  c.tvlTIEN.— For  the  diognnaiii  ol 
internal  diseaMM)  the  nasal  cikvities  should  In-  illuminnli^d  by  tbs 
hu^-iigoscopii!  mirror  (Fig,  21.)]  or  tho  ele<'trie  lamp,  the  aJir  hctUK 
e<>pkruted  by  Mme  form  ot  naaal  xpei-uluui.  of  which  I  )uplfty's  KM 
Fnuiknl's  ant  thii  txvit  (FigK.  2liT.  '^W).  Tho  oxuninntion  shoold 
bo  luaile  Bysteuaticully,  It  la  not  Bulllcient  to  uiiTcly  iulrodiue  tbfl 
ajHiculiiin  imd  look  at  (ho  pirts  with  the  head  in  thv  {Nwition  ft 
lia^xmi  t»  Iw  u(  the  Umv.  Tlie  hcud  nhuulJ  he  thniwii  b«d(  to 
gain  a  view  of  the  irnddlo  tiirbiiiiU  Uidy  uiiil  iipjier  )>ort)nn  of  tlw 
uaanl  chnmbprn ;  Ihi-n  held  Htnuglit  I"  inspei-'t  thu  iuf(>nor  turlrinal 
body  nnd  oomwponding  ]>iut  of  the  M'{itiiiii :  next  the  chin  shnoM 
be deprniHnd  that  thi-Hour  may  bv  exam ineil  nnd  tho  patimcy  ft  Uto 
inferior  meittue  iMcertainod,  l''ii]ally  th'-  lieiul  should  l>u  rotated  to 
and  from  the  light  thr  Uittur  Iu  m-i-  thn  Literal  bciundarim  uf  —ah 
IumhI  t-haiul>^.  The  poatvrior  |ui1  ol  the  iiatHkl  uivitiu  UkB  b« 
•x}ilQnd  by  the  linger  yatfA  Inhiml  tin*  piikti'.  or  by  a  until 
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mirror  passed  to  the  back  of  the  throat  {pipsterutr  rhinosaqti/).  For 
detecting  necrosed  bono  the  nasal  pi-obe  may  be  used. 

Nasal  catarrh,  rhinitis,  coryz^v,  or  inflammation  of  the 
mucous  membrane  of  the  nose,  may  be  acute  or  chronic. 

Acute  catarrh,  cori/zuy  or  cold  in  the  hettdy  will  be  found  treated 
of  in  works  on  Me<licine. 

Chronic  nasal  catarrh  or  rhinitis  is  most  common  in  the  young, 
especially  in  children  of  a  strumous  habit.  As  exciting  causes 
may  be  mentioned  oft-repeated_  attacks  of  acute  catarrh,  adenoid 
vegetations  in  the  vault  of  the  pharynx,  nasal  stenosis,  deflected 
septum^  the  irritation  of  noxious  vapours  or  Just,  the  abuse  of 
spirits,  snuff -taking,  &c.  Several  forms,  all  of  which  are  believed 
by  some  surgeons  to  be  different  stages  of  the  same  disease,  have 
been  described.  They  will  be  classed  here  under  the  three  heads 
of  1,  the  simple  ;  2,  the  hypertrophic  ;  and  3,  the  atrojihic,  which  is 
generally  attended  with  footer.  1.  The  simple  form  is  cliai-acterized 
by  a  thin  mucous  or  muco-purulont  discharge,  and  a  congested 


Fio.   267. — Diiplay'a  nasal  .speculum.     Fw.  268.  — Frankers  nasal  speculum. 

appearance  of  the  mucous  mombrane,  but  is  unattended  with  any 
thickening,  or  formation  of  crusts,  or  with  foetor.  If  neglected,  it 
is  apt  to  piiss  into  the  next  variety.  2.  In  the  hi/j>ertrophic  the 
mucous  membnme,  especially  over  the  turbinated  Ijones,  is  greatly 
swollen  and  congested,  and  infiltrated  with  inflammatory  material ; 
while  the  glands  are  stimulated  to  excessive  secretion,  and  pour 
out  a  muco-purulent  discharge.  It  is  characterized  by  symptoms 
of  nasal  obstructions,  viz.,  stufliness  or  blocking  of  the  nose,  nasal 
tone  of  voice,  constant  need  to  blow  the  nose,  a  vacant  expression 
of  countenance  acxjuired  by  keeping  the  mouth  open,  trickling  of 
the  discharge  down  the  pharynx  and  subsequent  hawking  of  it  up 
by  coughing,  and  sometimes  deafness  from  the  spread  of  inflam- 
mation to  the  Eustachian  tube.  At  times  certain  reflex  phenomena 
are  present,  such  as  spasmodic  cough,  asthma,  and  even  epilepsy. 
The  alte  of  the  nose  often  appear  thickened  and  the  inferior 
turbinated  bodies  greatly  enlarged.  On  posterior  rhinoscopic 
examination  granular  pharjTigitis  is  frequently  discovered,  with 
increasi'  of  the  glandular  tissue  of  the  vault  of  the  pharynx  ;  whilst 
the  hypertrophied  i)osterit)r  ends  of  the  inferior  turbinated  bodies 
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tL..|10f  th.V 

fii^-  ]ir. 


Willi  <if  till'  ]>liiLrvtix  mill  KiLstiichiuii 
thr-mgh  tho  nostril.  Tbu  tui'biiiutei 
size,  and  the  mucouH  menibrune  is  uti 
and  covered  with  hard  yellowtHh-grco 


ofti 

though  aot  invikrialily,  tho  diaoose  m  ati 
which  is  URually  thuught  to  be  duo  t 
discharge  beneath  the  cruutH,  tho  disc 
small  quantities  and  loo  thick  to  allot 
crusts.     Bv  Borne  t,hn  f.i.t"- ;-  >■-'■ 
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in  cleansing  the  parts  and  thon  applying  astringents ;  tho  cleansing 
may  be  accomplished  by  simply  blowing  the  nose,  or  if  this  is  not 
sufficient,  a  cleansing  fluid  must  bo  used.  There  are  many  of  those. 
The  one  I  have  found  most  useful  is  that  known  as  Dobell's  solu- 
tion, but  peroxide  of  hydrogen  is  perhaps  equally  as  good.  The 
cleansing  lotion  should  not  be  used,  as  is  so  frequently  done,  by 
Thudichum's  nasal  douche,  as  by  its  means  tho  deeper  recesses 
and  upper  portions  of  the  nasal  fossic  cannot  be  reached,  and  not 
only  may  much  harm  be  done  to  the  mucous  membrane  of  the  nose, 
but  inflammation  of  the  middle  ear  may  be  set  u]).  The  solution  is 
best  applied  in  the  fonn  of  a  coarse  spray,  either  by  tho  anterior 
or  posterior  nasal  spray- producer  worked  by  double  handballs  (Fig. 
271).  When  thoroughly  cleansed,  astringent  or  sedative  solutions 
— best  in  the  form  of  sprays — should  be  applied,  and  of  these  may 
be  mentioned  tannic  acid,  sulpho-carbolate 
and  iodide  of  zinc  or  menthol,  eucalj'ptol 
(588.  to  5j.),  terebene  (gr.  xx.  to  Jj.), 
cocaine  and  thymol  (gr.  x.  to  J  j.),  dissolved 
in  liquid  petroleum,  a  better  vehicle  than 
water  for  intranasal  medication.  Astrin- 
gents or  iodoform  may  also  be  applied  in 
the  form  of  powders  by  tho  insufflator,  or 
in  the  form  of  gelatine  bougies.  Where 
there  is  great  hypei-trophy,  the  hyper- 
troi)hied  tissues  must  bo  destroyed  by  the 
local  application  of  chromic  acid  or  the 
galvano-cautery  ;  or  the  ends  of  tho  inferior 
turbinated  body  if  much  enlarged  may  bo 
removed  by  Jarvis'  cold  wire  snare,  by 
the  galvanic  6cni8our,  or  by  the  ring  knife 

or  spoke-shave.  At  times  the  whole  of  the  turbinated  body 
may  be  removed  with  advantage.  If  the  septum  is  deflected,  it 
must  be  straightened ;  and  if  adenoid  growths  are  present,  they 
must  be  removed.  In  the  atrophic  form,  little  more  can  be  done 
than  cleansing  and  disinfecting  the  cavities  by  lotions  of  carbolic 
acid,  borax,  ari8tol(58s.  to  Jj.),  and  the  like;  whilst  the  mucous 
membrane  may  be  stimulated  to  secretion  bv  the  use  of  Gottstein's 
nasal  tampons,  or  by  tho  insufflation  of  sanguinaria,  galanga,  &c. 
Cubebs  internally  is  often  of  service. 

TURIUNAL  ERECTION,  I.e.,  transient  and  oft-recurring  congestion 
of  the  turbinal  bodies  is  very  common.  The  patient  complains 
of  intennittent  attacks  of  obstiiicticm  to  free  nasal  breathing, 
esi>ecially  at  night  or  on  entering  a  hot  room,  and  of  an  attending 
flow  of  a  watery  fluid  from  the  nostrils.  At  times  there  is  excessive 
sneezing.  On  examination  the  turbinals  are  seen  enlarged,  but 
the  enlaigement  may  be  distinguished  from  hyi^ertrophy  by  the 


FicJ.  271. — Spray  pro- 
ducer. A.  Nozzle  for  an- 
terior nares  ;  b.  Nozzle 
for  posterior  nares. 
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turbinals  dinipliiij^  whou  touched  vith  ii  prntxi  iinii  liiioAmiiig 
HinoUer  when  ]jainW  with  eocainp.  Turliiiml  crei'tjou  is  a  luiniuun 
Hyniptoro  in  tho  cosditiua  kuovD  aa  //u.v  Fnvr.  Touching^  tti« 
turliniLls  in  two  or  three  place*  with  the  gaJvsnD-cuutar}:  will 
generaUy  effect  a  cure,  and  even  in  hay  fover  often  trfvee  groat 

TuuancuLOPS  Tti.ckration  soraptiines  oooiire.  It  mity  lead  to 
noci'oaifl  of  the  bone,  falling  in  of  tho  nose,  and  much  dofomuty. 
Constitutional  rpuipdii'9,  na  ood-liver  oil.  must  hfi  given,  and  thf 
jiartd  clcautii^  by  lotionH,  application  of  iodoform,  lactic  ncid,  &<>. 
Wlioa  obstinate,  scraping  the  part  with  a  Volkmann's  spoon,  and 
Kinnoval  of  the  dead  bone,  is  the  treatment  indioited. 

tjyplHLiTiC  AFPECTIuirs  of  tho  nose.  In  the  early  t^tages  of 
ByphiliB,  oatarrhal  inflammatioii  and  mucous  tubercles  are  often 
itiPt  with,  espocially  in  infants,  in  whom  they  pve  rist?  to  the 
ohBtrurt«d  and  noiciy  respiration  popularly  known  as  snufiL^. 
Lator,  extensive  ulcorations,  gummata  followed  hy  deep  uloers, 
necrosis  or  caries  of  the  bonea  and  cartilages,  deetrnction  of  th« 
Heptuin  with  falling  in  of  the  noeie  and  perforation  of  the  ptUato 
may  occur,  and  when  combined  with  destruction  of  the  soft  tiasiwe 
and  skin,  ore  productive  of  great  deformity.  \Mieii  a  email  portion 
of  bone  in  the  deeper  roceeses  in  neiarosed,  it  may  not  always  be 
eitay  to  lind,  but  may  be  auspecteil  by  the  continuance  of  a  mucx>- 
purutent  disobajge  and  the  foitor  m  peculiar  to  duad  boue,  ^e 
jiresenoe  of  foul  ulci^ru,  the  history  or  coostitntiouaJ  ejgns  of 
Hyphilis,  and  the  abt«euce  of  signg  of  hypertrophic  or  atrophic 
catarrh.  Often  the  bone  may  bs  struck  on  examination  with  the 
nasal  probe.  Trmtminit. —JoAide  of  potoHsium  should  bu  given  iu 
large  doses,  combined,  if  necee^ry,  with  quinine  or  burk,  snd 
at  liiniiH  with  mercury.  Locally  the  parta  shuuld  be  cleautied  and 
disinfects  by  the  applicution  of  carbolic  or  other  sprays,  and  when 
dead  bone  can  be  detecti'd  it  should  be  removed,  if  loose,  through 
tho  anterior  narciB  or  from  behind  the  palate  by  forceps ;  but  somo- 
times  it  may  be  necessary  for  obtaining  a  suflident  expumire  to 
resort  to  tho  method  of  lioiigo,  or  to  cut  through  the  upper  lip  and 
tuni  aside  tho  ala  of  the  noHe,  In  umgenitul  syphilis  the  lulminis- 
tration  of  miinll  dome*  of  gn>y  powder,  followed  by  iodide  of  potas- 
sium and  cud-liver  oil,  is  productive  of  the  most  happy  rMults. 
In  the  ulrorativo  form,  iodide  of  potassium  in  targe  doses  should  be 

Iii'Vi-a,  though  for  more  oonimon  on  the  exterior  of  the  luwa, 
may  aometimes  be  niet  witb  in  the  interior.  It  then  geoemUjr 
attacks  the  cartilage  of  the  septum,  leading  to  perforation.  It  la 
attended  with  a  fa-tid  discharge.  Tho  1u{>oub  patch  in  tuvertd  wjtii 
broad,  llattcned,  lirownish  scaliia  or  onisis,  and  surrounded  mtb 
niddish  tubercles.     On  the  nmoval  of  the  uruxts  the  ulou»t«d 
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surface  is  found  soft  and  friable.  7'reatment, —Cod-\iyer  oil,  arsenic, 
and  the  complete  destruction  of  the  affected  tissue  by  caustics, 
lactic  acid,  or  by  scraping,  is  the  proper  treatment. 

BiiiNOLiTiiS  OR  NOSE  STONES  may  occasionally  fonn  in  the  nose 
from  the  deposition  of  phosphate  of  lime  and  mucous  upon  either 
a  foreign  body  which  has  become  lodged  in  the  nose,  or  a  portion  of 
hardened  secretion.  They  give  rise  to  inflammation,  swelling  of  the 
mucous  mombmne,  and  a  footid  discharge,  and  have  been  mistaken 
for  osteomata  and  even  for  carcdnomata.  When  detected  they  should 
be  removed  by  forceps,  or  if  too  large  for  this,  first  broken  by  the 
nasal  lithotiite. 

For  the  treatment  of  foreign  bodies  in  the  nose,  see  p.  348. 

Polypi. — ^Three  forms  are  described— the  gelatinous,  the  fibrous, 
and  the  malignant. 

1.  Oelatinous  or  mucous  ]X)lypi  most  frequently  spring  from  the 
mucous  membrane  lining  the  middle  meatus,  often  forming  a  cluster 
around  the  anterior  end  of  the  middle  turbinal  body,  rarely  from 
the  roof  of  the  nares,  and  scarcely  "evef'Irom  the  septum.  They 
usually  have  a  myxomatous  structui*e,  that  is,  they  consist  of 
delicate  connective  tissue  infiltrated  with  large  quantities  of  mucin 
containing  round  and  stellate  cells,  and  are  covered  with  ciliated 
epithelium.  They  are  usually  multiple,  sessile  or  pedunculated, 
and  of  an  oval,  pyriform,  orlobulated  shape.  The  usual  symptoms 
are  a  feeling  of  stuffiness  in  one  or  both  nostrils,  worse  in  damp 
weather,  a  nasaLtone  of  voice,  an  J  a  mucous  discharge.  Certain 
refiex  symptoms,  such  as  asthma,  cough,  <&c.,  are  also  occasionally 
prc»sent.  At  times  they  are  attended  with  partial  or  complete  loss 
of  smell  {anosmia).  On  inspection,  they  appear  as  pinkish  or 
greyish^arhite, .  semi-translucent,  gelatinous,  moveable  bodies,  soft 
and  dimpling  when  touched  with  a  probe.  When  high  up,  or  far 
back  in  the  nasal  cavities,  the  speculiun  or  rhinoscope  may  be 
necessary  to  detect  them.  With  the  rhinoscope  I  have  often 
succeeded  in  detecting  a  pol}'pus  at  the  posterior  nares  that  had 
been  previously  overlooked.  When  a  polypus  approaches  the 
anterior  nares  it  is  liable  through  irritation  as  by  the  finger  to 
become  infiamed  and  lose  its  gelatinous  ap|)earance ;  it  may  then 
be  mistaken  for  a  sarcoma,  unless  care  is  taken  to  examine  its 
remoter  and  unirritated  portions.  Nasal  polypi  are  sometimes 
associated  with  poljT)i  in  the  antrum  and  frontal  sinuses. 

Trmtinejit.—  Gelatinous  polypi  are  best  removed  by  the  galvano- 
cautery,  as  this  is  attended  with  less  pain  and  with  practically  no 
hcemorrhage.  The  parts  should  be  previously  sprayed  with  a  20  per 
cent,  solution  of  cocaine,  and  after  the  removal  of  the  polypi  the 
surface  from  which  they  sprang  should  be  touched  with  the  galvano- 
cautery  to  prevent  a  recurrence.  If  the  cautery  is  not  at  hand,  the 
polypi  may  be  removed  by  the  cold  wire  snare  or  be  twisted  off  by 
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the  ordinary  polypiu  foroepa.  Vlien  Utaj  project  into  tiiS  auo- 
]iharynx,  they  may  bo  Kmored,  mtber  with,  the  gdTBDU-^Mltvj 
loop  piisscd  through  the  uoee  or  by  tho  foroepa  intoodncad  bddnA 
the  palat«.  A  aavB  at  tannie  acid,  naed  anbaaqneatl;  to  thair 
romoval,  ie  said  to  prevent  recurrenoe,  bnt  I  hare  not  found  it  of 
much  eoi-viue. 

•2.  Fibroat  imlifpi  actonUy  arinng  from  tlu  intorior  of  the  nanl 
ravitica  are  very  Tai«.  ^Dums  oomnumly  met  vith  lutudly  epring 
from  the  basilar  prooeaa  of  the  oooinit»l  Ixma  or  bodr  j"^  j^ 
^honoid.  that  is,  7r6ih~tEe  ro^^'tSenaao-pluuTiix,  ud  tiMK 
outflit  |>roperly  to  bo  called  naio-phar^geal,  aa  it  ia  only  aftar  ttaj 
have  attaiiiL-d  Bomo  aim:*  that  they  enraoach  upon  Uie  naakl  cnitiaL 
They  (-oiiHiBt  of  fibrouH  tdmie  not  infrequently  mixed  wiHt  ipuidla 
cells,  and  often  contain  large  thin-irallcd  blood-Teaeela,  whidi  gir* 
them  an  almost  cavemoua  atrooture  {Jihro-angiomaUC).  The  mnooiia 
iiieTiibranc  covering  thom  ia  alao  very  vaicular.  They  maif  hb 
ee8Bile„or  bi-oodly  podimonlatei-  Ae  they  inoreaae  in  aiia,  tiiay 
invade  oaA  displa^  the  mirrounding  bonea,  making  their  wtij  into 
the  Dosol  cavitjea  and  into  Qie  pharynx,  and  projeetiag  belnr  tta 
palate  and  even  into  the  interior  of  the  skull.  They  are  nioallj 
met  with  in  j^^g  adult  life.  The  tymftlom*  are  obatmotion  of  ooa 
or  both  1  lOBtrilaT^"  niifooua  and  often  fonl-emelling  dia^arga, 
repeated  attju'ks  of  hajmorrha^^,  deafnees,  obstruction  to  braaUnu 
and  HiiiiiotJiiieH  to  swallowing,  and  in  the  later  perioda  of  the  gniwW 
the  chxnu'tonstii.'  dcfonnity  of  tho  facial  bones  knovn  mA/ng-Jkea. 
llii-^'  may  be  ii>ccn  on  looking  into  the  noetril  from  the  trant,  or  hy 
the  rhinoscopic  mirror  from  the  back,  or  may  be  felt  by  the  fina^ 
behind  the  soft  palate.  If  not  removed,  they  may  end  faUly  h 
hiMiiorrlia^',  ulthmigh  they  hare  apparently  a  tendency  to  nbde  _ 
atrophy  an  tlie  paticiit  geta  older.  TmUmerU. — Tha  rcmoral  d 
thcM'  h'rowths  ta  attended  with  pmfuae  hivmorrhage.  It  ia  vfcr 
therafun'  tj>  fully  expose  them  by  a  preliminary  opention.  If 
I'hii-Hy  [iinliuisl  to  thi'  iiBiwi -pharynx,  the  soft  palate  ahonld  be  aftit 
and  the  two  hiilvos  held  aside  by  eilk  ligature,  whilst  if  men  roont 
in  re(|uti'e(I  ]iart  of  the  hard  palat«  may  be  cut  away  after  tvflaoliiig 
the  iiiui'ii-jHTioHti'um  [N4laton't  operatiim).  I  have  emphiyed  tlna 
iiii'thiid  in  several  coses  and  7oimd  that  it  gives  an  exoellatt  ex- 
ixmurc  iif  the  growth.  When  encroaching  chiefly  on  the  nOM;  ft 
K<K>d  cxiHRitin!  may  be  obtained  by  dividing  the  lip  in  tlie  middla 
line,  and  tuming  it  to  one  aide  with  the  ala  of  the  noee ;  or  if  mom 
roiiui  is  rf'qiiin-d,  the  superior  maxilla  must  bo  removed.  Bong^a 
iiIMiiiitiiiii  «t  liii-ning  up  the  ujijier  lip  and  tho  oortilaginoiu  pectiiM 
iif  thir  aii»i:  after  division  of  the  septum,  and  the  opeiBlian  of 
I.inigenl)e('k  of  turning  the  maxillarj'  bone  iiutwarda  on  the  dwdt, 
itmJ  thi-n  rr'plai'ing  it  after  removal  of  the  growth,  have  thair 
advocates.     My  c.xiicrienco  ot  thoao  \wft/-^ai^^<tn.«Ai.  ^^cMnfam  ii 
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not  vcr>'  favouTJiblo.  The  exiMismo  obtained  by  the  former  is  no 
better  than  that  gained  by  turning  bick  the  ala;  and  the  shock 
and  haemorrhage  attending  the  latt^T  render's  it  very  dangerous. 
Many  other  methods  and  iiiodiiications  of  the  above  have  been 
proposed,  but  for  an  account  of  these  a  larger  work  on  surgery 
must  be  consulted.  Having  well  exi)osed  the  growth  it  should  be 
rapidly  gouged  away  with  the  nispatorj',  or  it  may  be  removed 
with  the  ^craseui'  or  cutting  forceps,  and  the  bast*  desti-oyed  by  the 
actual  or  galvano-cautery.  Tlie  naso-pharynx  may  then  be  plugged 
with  iodofonn  gauze,  the  ends  of  the  Htrii)s  being  brought  out 
through  the  nose,  and  rtniioved  thi-ough  this  i>as8ag(»  after  twenty- 
four  hours.  At  the  end  of  the  oixntition  the  palate  Hhould  be 
united,  the  lij)  sutui'ed  or  the  parts  rejilacc^d,  according  to  which 
method  of  exjiosure  has  been  practised. 

3.  Malignant  polypi, — Sarcomatous  and  cancerous  tumoui's  may 
aiise  both  in  the  nasal  cavities  and  naso-phar^^nx,  and  then  consti- 
tute what  ai-e  called  malignant  iM)lyi)i.  They  give  rise  to  s.>nnptoni8 
similar  to  those  of  the  fibrous  i)olyi)i  ali*eady  described,  but  their 
growth  is  more  rapid,  and  they  fiuickly  infiltrates  surrounding  parts 
and  involve  the  neighbouring  glands.  They  may  occur  both  in  the 
young  and  in  the  old.  If  a  small  jnece  can  b€*  removed,  the  micro- 
scojK}  will  reveal  its  nature.  Treatment --VsYifiTL  the  growth  C4in  be 
got  completely  away,  early  and  free  extii^iation  by  one  of  the 
methods  above  descril)ed  is  the  only  treatment. 

OZiENA  is  a  term  which  has  been  used  verv*  loosely  by  authoi-s. 
By  some  it  has  been  ai)plied  U)  all  diseases  of  the  nose  attended  with 
a  foul-sm(^lling  discharge,  whilst  by  others  it  has  Ik^'h  i-estricted 
to  the  foetid  fonu  of  ati^ophic  nasal  cataiTh.  The  tc*nji,  therefore, 
as  designatiiig  a  disease,  is  misleading,  and  should  be  disccm- 
tinued  in  this  sense.  For  i)uq)oses  of  diagnosis  it  may  be  mentioned 
that  it  is  a  promincait  symptom  in  the  following  affections  of  the 
nose— 1,  atrojjhic  nasal  catanh  ;  2,  necrosis  and  caries,  whether  of 
syphilitic  or  other  origin ;  3,  tuberculous,  syphilitic  and  lupoid 
ulceration  of  the  mu(rou8  membi-ane  ;  4,  foreign  Iwdies  and 
rhinoliths  in  the  nasal  cavities  ;  o,  punilent  catarrh  of  the 
antrum  or  one  of  the  otlier  acitessory  sinuses  ;  and  6,  some 
fonus  of  new  growth. 

DlSE^vSES  OF  THE  SEITUM  NASI. — Ffoimatoinatu  (rr  h!<Ht(l  tunumrs 
are  occasionally  met  with  as  the  result  of  injuiy.  The  blood  is 
extmvasatcHl  }x>tw(.>en  the  cartilage  and  the  soft  tissues,  generally 
on  both  sides  of  the  styptum,  causing  in  both  nostiils  a  fluctuating 
circumscrilK^d  swelling  wliich  may  be  readily  distinguished  from 
abs(ress  by  its  coming  on  imme<liately  after  the  injuiy  and  by  the 
absence  of  signs  of  inflammation.  It  should  not  bo  opened  unless 
it  suppur.ites,  as  the  bloml  will  iH^conie  slowly  abaoxXiwA..  W»  ^-w<^- 
times  aj>j>ears  to  he  associated  with  fractwio  ol  \!]tk<i  «o\Axv\\\. 
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Abufeiufi  i-f  thf  tepfum  are  not  vmy  Mnmnon.    Hwj  ma^  be  do* 
to  injury  or  tho  peaking  down  of  >  a"  '  '^        '"'      ""  ' 


oi'oasiuniiUy  occur  without  any  ■t^amn  CMue.  Whan  aaid*  Ik^r 
may  loud  to  iierfciratdon  of  the  saptiun.  The  puta  ua  hot,  nd,  tali 
swollen,  ftiid  fluctuation  may  aoon  be  detectedv  A  bee  and  onlj 
incision  should  be  made. 

Oumtnuhi  >•/  the  ieptum  oooaaicmBllj  foim  beneaUi  the  pariohoB- 
drium  in  the  course  of  eyjdiilia.  They  are  readily  diapoied  wi& 
iodide  of  ]M>tasHium,  but  if  neglected  ulceration  annua  and  mi^  land 
to  necrosie  and  perforation  of  tiie  aeptam  and  to  deatnutaoB  ti 
the  bonen  which  may  Bgrnetimea  be  so  extensire  as  to  oanae  UUbi 
in  of  tho  bridge  of  the  noee.  The  nloen  are  ohanoterialu,  btiu 
dtMi]ily  cxuavuted,  foul,  oorared  by  greeniah-blaBk  "l""!]*^  aad 
sunoundod  by  a  bright  ehining  are^  of  inflammatum. 

Tnhrrrlr  of  l/ir  trptum  occun  in  two  forma— Jiie kjfperphttie and tiha 
ulfrraiivr.  In  the  former  a  mall,  raadily  bleeding,  red  avdUof  la 
Heon.  in  tho  lattor  n  Hhollow,  yellowiah-grey  oloer.  BoQi  fovma  na 
usuiilly  Hitiiuted  near  the  anterior  part  of  the  aeptnip  and  an  aaa^j 
always  associated  with  tubercle  is  otber  paite  of  ue  wqamtoty 
tnu^t.  Bemoval  by  ezmion,  eoaping,  or  the  application  of  kotio 
acid  m  the  best  local  treatment. 

Ihflirtion  iif  thf  tfplmn  to  one  or  other  aide  juaj  oooor  aa  tta 
result  of  an  injury,  or  as  a  congenital  malformatimi.  It  i^pean  m 
a  swcllin}^ projoirting  into  and  obetauoting  one  of  tlie  natal  laiiliw. 
whilst  in  the  otber  (giyity  a  corresponding  depreaaion  is  seen.  Dn 
inferior  tui'binal  body  on  the  side  of  the  concavity  is  often  nraih 
hypertrophied.  The  deflection  is  generally  attended  wiUt  mmm 
lateral  ileviation  or  even  depression  of  the  latenil  oaittlagaa,  attd 
frequency  gives  rise  to  chronic  nasal  oatairh,  deahieea,  and  to  wmj 
distmunng  Rymptoms,  snoh  aa  frontal  headache,  nasal  tone  id 
voice,  pusHiige  of  mucus  into  the  jdiaiynx,  Ac  Trmlmeid, — ^Xba 
scptuu)  may  gimoraUr  be  foicibl]^  strufj^tened  by  the  forcepa  AowB 
in  l-'ig.  272,  nnd  then  retained  in  position  tor  the  first  few  dura, 
while  the  jiai-tH  are  becoming  consolidated,  by  the  ratwifafa 
a)i]iuriitli8  shown  in  l''ig.  273,  and  subsequontiy  by  ivory  ta  Tnloaiula 
])lugH  (l''ig.  274).  I  luive  found  hollow  plugs  (IMg.  27A)  naaful  m 
that  tliRy  do  not  so  completely  obstruct  nasal  respiration.  In  aaam 
instiiiK'i'H  portioiiH  of  the  prominent  septum  may  be  removed  hj  Aa 
nnxal  nuw  with  advantage.  Where  the  lateral  cartilages  and  nMdi 
bones  are  deviated  they  can  generally  be  straightenol,  even  ■"" 
many  yeiirs  have  elajised  since  the  injury.  Great  foroe,  It 
ii<  reiiuiti'd,  and  care  must  be  token,  by  proporiy  f^^™g  Hha 
toTC^lw.  not  to  injure  the  soft  parts.  One  of  the  best  Imui  tt 
retentive  agii^kratus  then  is,  perhaps,  the  mask  shown  ia  ^m 
accomjiauyinn  diagram  (Fig.  276],  since  by  its  means  a  fixed  voiBk 
10  gcciinHl  to  work  from.    Aa  ^ifi  nuwk,  'Vuiwvnvn,  \a  la 
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W)mo  imtifuitf^  I  bavo  iiion'  roreiitly,  for  suitable  cam.v<,  eiiiployod  tho 
lutsal  oip  and  tniMH  cle])i(rUMl  in  Fi^.  277. 

Tumours  of  the  H/fftnm.     FihruuH  niriHiuj'mntn  ami  ttssfinis  IfimoiirSy 
thouf^h  mre,  cK-casionally  occur,  and  ('4111  1m'  readily  diagno»!»ed  from 


""«'Oj;i>.. 


^f^ 


Vui.  272.  —  Autlior*K  forccpH  for 
Htraightening  UA^il  hcptuin. 


Flo.  *i73. — Retentive  apparatus 
for  deflected  septum. 


a  deflection  of  tbo  w:])tnni.  by  tlieir  hard  and  r<\siHtinj;  nature  and 
the  abwncc  of  a  conf»siM)nding  depression  in  the  opjiosite  noHtril. 
Their  removal  is  the  proinn*  treatment. 

Ant/ioinata  or  aileiial   nevi  arc  veiy  rare.     Th(»y  are  attended 


Fin.  274.  — Nasal  phigs. 


Fi«.  27i>.  —Hollow  nasal  plugs. 


with  :"ievere  li;i'moiTlm;;es  and  bleed  profnwly  if  touched.  Ciieat 
cai*o  is  theix'fore  necessary  in  their  removal,  which  should  be  done 
with  the  cold  or  galvano-cautery  snaro.  i^urntmn(a  uitd  car- 
iiinnndUi  are  also  met  with,  a»  rajadly  glowing  and  readily  bleeding 


Fio.  27t). — Author 'a  nasal 
mask. 


Fui.  277. — Author's  Hxatiou  cap 
and  niu<al  truss. 


tumours  attended  by  fre([uent  f»]»istnxis.     They  should  be  freely 
ex]M)sed  and  cut  away  if  not  trw)  extensive. 

Adenoid  ve(jetatt()Xs  in  the  vault  oi  Wv^i  v\\\v\\\\^  vi\^  x^vn 
Qommon  in  rhihllioiHi,     TJiey  are  pvoduccd  \>\  t\w  \v\\w\\.\v3^^  ^^- 
W4  o  o 


i>(W  msBASES  nt  RfoiUi.VS, 

Uiu  adonxid  tissue  wlik-h  is  eu  abundant  iu  this  eituutimi.  mid  «r« 
fr«)uently  met  with  in  ouniieutiuii  with  eithirgoinoDt  iiI  tho  turistla. 
gninnlar  jihuryugitu,  ftiid  naml  catHrrh,  and  it  nog;lo('tixl  may  set 
ii]i  dLUirhul  otitis  and  incurable  deufnetis.  The  chiuf  a^inpf>ms  to 
which  nhey  give  rise  arc  deafiic«B,  obstruiijon  tu  uaail  i-L'spirHtluTi, 
Hiioriiig,  a  ii!1»bI  or  "  d«iul "  toue  ot  vni<>e,  and  a  vacADt  csplvaeJon 
tit  countananco  from  the  child  breathiug  with  the  month  half  uixni. 
To  the  &i{ter,  lichind  th«  jJHlttte,  ihpy  fwl  soft,  pulpy,  and  vplvoty, 
"  like  u  hag  of  eartliwnriiiH :  "  whilst  in  llu-  iiijinir  thoy  u})|iunr  ua 


Vi".  y/^.— The  naso-pharyni.  pharrm  .\nil  .r«oi:li((jHB  r-iiMttl  from  btblnd 
lo  nbow  Bileiioiil  rcgetBlioDB  in  the  vhuII  uf  Ihi  luuo-ptuirjnx.  (St. 
BartholQiacw's  HMiiiUl  Muaeum,  Ho.  18i)6r.) 

pink  or  reddish, .  wnsile  or  peduiiculattxl  ijiosbm  more  or  Iwi 
obBCiirins  the  jwatorior  iiai*9  (Figa.  ^70  luid  2"8).  Thi'  trrntmrnl  - 
conaiats  in  rcmovin((  thcin,  which  may  be  done  in  wivituI  wayri. 
The  Hofer  imea  may  be  scraped  sway  with  the  nail  of  the  finRor 
behind  the  jjuJate ;  those  about  the  I'^ustnchiiin  tubes  and  ludit  nt 
the  iiharynx  are  host  extirpated  hy  Meyi-r'i'  liup  hiii"  {¥ix-  ^7») 
introduced  thmugh  tlie  noao ;  and  the  larj^p^  oiics.  which  nn- 
situated  on  the  roof  and  back  ot  tho  pharynx,  hy  Lwwcnborff'i" 
toiwpB  (Fifi.  2M>)  und  Gotta t«iii'M  curctUr  pamod  Iwhiiid  the  palate. 
The  p/taryn^fonl  tonsil  wliich  »  xwnuUy  Ivy^wrtnuihitNl  in  tHMinoction 
with  odeiiuid  ;^wlha  ma  V  TtsiAJi^'  twnwwiA  ^i-;  'Ciib>«i  ^sna««. 
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Ether  followed  by  chlorofonii  should  l)e  {i^iven  ;  gas  does  not  afford 
sufHcieiit  time  for  thoi-ough  rcaiioval.  I  have  had  to  repeat  the 
ojwration  when  gas  has  been  employed  by  others.  The  aiiiesthetic 
should  not  be  pushed  Ix^yond  the  ' '  pin-]K)int  pupil."  Some  surgeons 
recommend  the  hanging-head  jmsition,  but  this  interferes  with  the 
complete  removal  of  the  gi-owths.  I  always  myself  have  the  head 
on  its  side,  so  that  the  blood  may  run  into  the  cavity  of  the  cheek, 
whence  it  can  be  readily  sponged  away.  No  after-treatment, 
beyond  compelling  the  child  to  breathe  through  the  nose  by  kw?])- 
ing  the  mouth  clo^'ed  at  night  with  a  bandage,  is  usually  required. 


c^ 


Fio.  279. — Meyer's  ring  knife. 

I  never  employ  the  syringe,  as  I  believe  it  is  one  of  the  chief 
causes  of  the  middle-ear  trouble  which  sometimes  occurs  after  the 
removal  of  these  growths.  As  a  precaution  against  cold  I  always 
confine  the  patient  to  his  bed  or  room  for  a  few  days. 

The  antrum  and  the  frontal,  ethomidal  and  sphenoidal 
SINUSES  may  be  the  scat  of  purulent  cataiTh.  The  cataiTh  may  bo 
due  to  simple  extension  from  the  nose  or  the  presence  of  mucous 
polypi,  or  to  the  imtation  of  a  carious  tooth  fang.  The  most  charac- 
teristic sign  is  a  unilatc^nil  discharge  of  pale  yellow  pus.  This  in  the 
absence  of  a  foreign  boilj'  or  rhinolith,  necrose<l  bone,  or  syphilitic 


Fio.  280. — Author's  modification  of  Loewenbcrg's  forceps  for  removing 

adenoid  vegetations. 

ulcenition,  is  almost  pathognomonic  of  catan-h  of  one  of  these 
sinuses.  In  catan-h  of  the  antrum  the  discharge  is  nearly  always 
intermittent,  and  after  a  i)eriod  of  retention  is  often  fa'tid.  The 
pus  usually  flows  anteriorly  from  lieneath  the  middle  turbinal,  and 
more  freely  when  the  head  is  depresscnl  or  laid  on  the  opposite  side. 
Some  jmin  or  ti'ndoniess  may  be  elicited  by  i>ressing  on  the  cheek 
or  on  tapping  a  tooth,  but  often  there  is  neither  pain  nor  tender- 
ness. On  ptTcussion  there  may  bo  marked  dulness,  and  on  i)laci ng 
an  electric  lamj)  in  the  m(Mith  the  affected  cheek  lights  up  less 
brilliantly  than  the  other,  but  an  exjdoratory  i)unctiue  throuj>;h 
the  canine  fossa,  an  onii>ty  tooth  sockt^t,  <>y  bvAvovAXi  >i\\v  \vAvYvvyt 
turbinal  may  k?  necetiimry  to  settle  the  diagi\o*\^»    1\\  ^vAxxwV  'A 

o  o  ^1 


the  tit/itr  liiiuar-i  the  flow  of  pns  is  n 
promoted  hj  Quf  erect  poedtiMt.  It  nuj  or  tomj  not  be  tutii. 
When  it  eijineB  from  the  fnrntal  or  iMltrior  etAflMtrfsl  eelb  it  AawB 
aiit^orly,  iilxo  from  beneath  the  middle  turUiMl ;  iriun  Mn  ft* 
jtDitrrinr  fthminilut  or  tphrnoidal  wQteithiarpoetariorijdrHrtBriMi^, 

and  then  irtcr  the  middle  turbiiiBL    There  i  «-    > ■-- 

pnin  nt  the  \ac\.  of  the  n 

trouMe,  pain  in  the  orbit  end  £ 

froiitiil.     Kxophthalraos  poihteto  el 

pt^HtiH.  xtrulaauiuB  and  middeii  Uindi 

Spmyn  Hiirh  as  thoee  mentioned  at  pwe  AW  ahonU  Bnt  be 

subdue   the   nasal  catarrh.    U  the  £ichaige  etiU  oontin 

attciiiiit  may  bo  made  to  wuh  ont  the  Utnnn  at  frontel  ■ 


rbinaL  Thwe  ie  naaeUgr  de»«ntod 
a  poateiiM  eduDoidBl  end  niKeiiuaM 
1  fineheed  tn  eaterior  eUunoidel  eaA 


through  the  naree  by  the  anbel  or  frontel  catheter,  ea  Hie  oaee  BBCT 
be,  or.  if  this  Fnil,  they  should  be  (qwned  extenullj  end  iliainJ. 
The  inttrum  may  be  opened  end  weehed  oat  thnme^  ttM  iHfleB^  ' 
the  frtiut  wall  or  the  alreolus  of  ■  tooth.  Where  tt«  talh 
are  »iui>d  I  prefer  %o  ojien  the  eotram  tliroiigh  Qie  a 
if  a  tooth  in  absent  or  carious  I  then  perforate  thxou^  fiw  ■] 
after  first  cxtractin;^  any  carioue  etump.  A  tube  ihonld  beliA  Is 
the  njirninK  to  prevent  premature  dosbig,  and  the  aDlmni  VMhid 
out  doily  with  buric  acid  lotion  and  miheequeDtly  with  aoIplMlB  at 
zinc.  If  thif  does  not  cure  the  catarrh,  the  opening  ihonU  be  e^ 
lulled  and  the  granular  or  polypoid  surface  of  the  lining  BMBlbnBe 
t^imld  lie  scraped  nway.  ^nie/VvHte/fmHfMniarbetqmwdhr&B 
trephine  thitmgh  their  front  well  and  waehed  at  eotaped  wt  nd  Ml 
attcmiit  made  to  restore  the  pasBBge,  if  Upoked,  inia  the  MM  tgr 
ineaiM  of  a  jirobo  or  wsba%Ua.  The  tpkeiiciitS  or  tOitmUU 
idnuMw  may  be  drained  by  ceutimuty  curetting  thiuu^  the  Baeii 
or  in  the  caxc  of  the  anterior  rthmaidtU  by  a  cmfnl  indeioB  at  tte 
inner  angle  nf  the  orbit. 

/UiiiioBrleroiiia  is  a  very  rare  disease.  It  haa  beenanet  wtt 
chiefly  in  liimHia.  Austria,  and  Central  America.  It  d^ende  qaa 
the  iireseiii'e  of  the  rhinoBcleroma  bacillus  and  ie  dbanetariiad  hf 
the  fiiniiitti<in  of  xmooth,  hard,  dense,  plato-like  or  noduler  laeMM 
of  tixBUD  bciK^th  the  mucous  membrane  and  skin.  It  WKmBf 
begins  in  the  interior  of  the  noee  and  epreads  forwarda  to  Che  Vfftt 
lip  or  iMckwaitls  into  the  pharynx  and  may  lead  to  complete ilBMib 
cif  tlie  nasal  i-avities  and  great  extemnl  deformity,  ^te  ^tatt^ 
hiirdncwt,  rigidity,  slow  growth  and  abeence  nf  pain,  iiillsmiiinlti^ 
and  ulceration  make  it  quite  unlike  any  other  diaeeae.  Trtalmawt, — 
In  tht'  early  stages  the  growUi  ehoald  be  freely  exoindi  lakm 
HOnii-tbing  mar  bo  done  to  reetore  nasal  breathing  l^  BOMiag 
jtortions  awuy  or  by  burning  a  passage  with  the  cautery.  Itqeotkna 
of  a  glymrine  extract  of  tilw  chinoeclerotna  bacillna  ere'nM  1o  - 
^vc  (won  attended  with  eonxe  eucoeea. 
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DISEASES  OY  THE   PIIARYXX   AND   (ESOrHAOUS. 

Phakyxgitis,  or  inflamuiation  of  tho  i)haryiix,  is  commonly  of 
the  catarrhal  variety  [acute  and  chronic  pharyuyitis)^  but  it  may  fall 
chiefly  on  the  glands  of  the  pharynx  [follicular  or  granular  pharyn^ 
gitia),  or  more  rarely,  may  spread  deeply  and  end  in  siippiimtion 
[phlegmonous  pharyngitis).  At  times  it  is  attended  with  deficient 
secretion  and  atrophy  of  the  mucous  membnine  [pharyngitis  «icca), 
and  oc5ca8i(mally  assumes  an  erysiiwlatous  character,  and  is  then 
generally  associated  with  erysii)elas  of  the  face.  Here  a  few  words 
only  can  be  said  on  the  phlegmonous  form,  which,  jierhai)*?,  more 
commonly  comes  under  the  cai-e  of  the  genei-al  surgeon.  It  is 
usually  the  result  of  an  injury.  The  pharynx  is  intensely  red 
and  swollen,  the  neck  often  brawny  and  oedomatous  ( Ludwig*8  angina), 
swallowing  is  difficult  or  impossible,  respiration  is  laboured,  and 
death  may  occur  in  a  few  days  from  sudden  s}Nism  of  the  glottis,  or 
from  exhaustion  and  blood-jwisoning.  The  treatment  consists  in 
inhahitions  of  steam  impi'egnatcKi  with  carl>olic  acid ;  free  incisions 
if  pus  forms  in  accessible  situations ;  the  administration  of  fluid 
nourishment  and  stimulants,  in  the  fonu  of  enemata  if  the  jMitient 
is  unable  to  swallow ;  and  the  j^erformance  of  instant  tracheotomy 
if  oodematous  larjnigitis  supervenes. 

Ulc'EEATIOx  generally  oc;curs  in  connection  with  like  ulceration 
of  the  palate,  fauw«,  and  tonsils.  (See  Tonsils.)  Here  it  need  only 
be  said  that  the  healing  of  the  ulcers,  esi>ecially  those  of  the  tertiarj' 
sy])hilitic  variety,  is  sometimes  pi-oductive  of  great  deformity.  Thus, 
1 ,  the  soft  ])alate  may  Iwcome  glued  to  the  back  of  the  j>har>Tix  ; 
or  2,  to  the  base  of  the  tongue;  and  3,  the  lower  ])art  of  the 
pharjTix  may  be  narrowed  just  a])ove  tlie  entrance  to  the  lar3mx, 
rendering  deglutition  difficult,  and  subjecting  the  jtatient  to  the 
risk  of  suffocation  from  the  lodgment  of  food  at  the  constricted 
part.  Treatment.  —Adhesions  between  the  i)alato  and  pharjTix  can 
hardly  be  remedied ;  but  when  contraction  or  stentms  of  the  lower 
pharynx  has  occurred,  the  cicatricial  bands  should  be  divided  in  a 
backward  direction  with  a  gmirded  knife  and  reoontraction  pre- 
vented by  the  daily  passage  of  a  l)<)ugie.  I  have  found  a  Ricord's 
urethrotome  answer  admii^ably  for  making  the  division.  If  the 
introduction  of  instruments  caus<»s  much  simsm,  tracheotomy 
should  be  previously  i)erformed. 

PosTPiiARYXOEAL  ABSCESS  is  a  collection  t)f  jnis  in  the  loose 
cellular  tissue  behind  the  j)hai*ynx,  and  is  most  oftc»n  met  with  in 
children.     It  is^nerally  chnmic,  and  due  to  disoise  of  the  cervical 
vertebrae  or  mmt^  rarely  of  the  t)a8e  of  the  skiilL:   but  vt  wwvs  V^ 
acute,  and  is  then  usually  the  n>sult  of  aw  \u\\\yv,  ft:>».  v.^«)\^Wva^ 
adds  or  the  iinpivtiou  of  a  foi-eign  btidy,  or  oi  mfe  «x5ysi>i5ci«\v\»^^ 


phtf gmonoue  phaijui^tifi.  fto.  It  MoiatimM  ootnin  viQioiit  niiaiml 
cnitso;  there  ie  then  ufton  a  hiatory  at  ■T"*'iUT  "•  tnbwA.  tt 
limy  breuk  into  the  pharynx,  or  ^  th»  nde  of  ths  nook;  oramt 
make  its  wnv  into  the  mediasljniiia.  Bgmplomt. — ^Fain,  diSoolfy 
in  opening  the  mouth,  obetraoted  de^titition  ond  raoptrriioa,  Am 
preHonce  of  a  fluctuating  swelling  «t  fiie  bock  of  tho  tliraat,  muA 
more  or  Ic^  Hwellin);  about  tlte  axifjta  of  Qw  jtw.  Vliin  Oa 
al)tic8fls  is  acute,  there  ia  oommonly  Mnno  lebrila  di ' 
Trealineiil. — A  vertical  inciBiao  aluuld  be  made  iBtboa 
through  tho  poeteiior  pharyngeal  Tall  irith  a  pcopeify  a 
knife,  the  Hwelliuf^  having  boon  pronoiuily  jmncfaiwd  win 
exploring  needle  if  there  is  any  donbt  u  to  ha  natuie.  If  mnat 
under  an  aniesthetic,  the  head  should  be  in  tlw  haaging  porittaa  or 
Hhould  be  turned  rapidly  to  the  Bide  to  alhnr  the  Mnpe  <af  pna 
through  the  mouth,  aa  anllaiMtiraL  haa  oeoarred  flaaaf^  a  widliB 
gush  into  tho  air-pamag«e.  IVltBn  it  dependa  iqion  diaaaaa  td  tta 
spine,  it  an  opening  ia  thonght  nooMweiy  it  ehonld  be  made  thiaagk 
the  Nile  of  the  neck  behind  the  etemo-maabRd. 

Ti'Morim  iiv  the  piubyitx  are  nue,  though  all  rarieliia  n^ 
occur.  ^\lien  ariiting  in  the  hioae  aeUnlar  tiaase  faahind  Hm 
pharynx,  the  more  common  aituation,  they  an  i^ofcm  at  aa 
pott-pburytif/nil  tumours.  The  aofter  varietiM  eloady  URilata 
ahi>ceiu,  hut  tho  absence  of  fluctuation,  and  of  pua  on  poBotan 
will  Kcttle  tho  diagnosis.  Innoeent  growths,  when  amaU  md  na- 
Qttacheil  to  the  verbtbrs,  may  be  enuoleated  throua^'a  veatfeal 
incixion  over  them.    Tho  malignant,  aa  a  role,  dmild  be  left  alnna 

Pouches  of  the  oiitoFRAaua  are  oocasionally  met  witlL  HM|f 
nearly  always  arise  from  the  back  of  &»  tube  and  at  ila  jonaliaB 
with  the  phaiTinir,  and  as  they  inoreaM  in  aim,  bulge  in  tita  iiaik 
on  lino  or  lioth  sides  of  the  cricoid  cartilage.  The  tgmftmm  to 
which  they  give  rise  are  regurgitation  of  undigeated  food  mm» 
hours  after  it  hon  lieen  taken,  difKoulty  in  awaUowing,  and  latar 
inanition.  A  sound  can  at  time*  be  poased  into  the  paw^  hmm. 
the  mouth,  and  food  can  be  aqueesed  out  of  the  pouoh  into  Iha 
Q'siiphiigus,  the)>ou<'h  beoomiog  flaccid.  The  titatment  ooodito  fc 
remiiving  tho  pouch  through  an  inoiiion  in  the  neck,  and  nliwiig  Ma 
wound  in  the  icsophagus  with  eutures. 

Sthioture  op  the  (BSOFHAaiTB  may  be  due  to  apaam  of  Iha 
muscular  fthres  (*i)a»mcdie  ttrietare),  to  dcatrioial  cnntnMlM 
(Jilirout  ttrirtarri),  or  to  epitheliomatous  or  other  nuligMBk 
growths  oF  its  wnlls  [malignatU  ttrieturt).  Furthenc,  striotara  tt^f 
bo  siniuhLted  by  compression  of  the  tesophagua  from  wifliaat  aat^ 
an  anouryKni,  enlarged  thyroid  gland,  poet-oosophageal  abaoH^  m 
iiie«liaMtiiuil  tumour ;  or  by  a  ^reign  body  impaotod  in  Ibe  tijw, 
disease  at  the  liack  of  the  larynx,  Ac 

BjMiiiiitili'-  ttriHare  ot  tparni  of  the  OMOphagiu  gOMiaDj  ooeatai 
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young  hj-stericnl  womon.  The  patient  may  bo  quite  unable  to 
awallow,  and  a  bougie,  perhajis,  will  not  paws.  The  diagumi*  will 
then  rest  on  the  ubetniction  existing  only  at  times ;  on  the  age  and 
SOX  of  the  patient;  the  presence  of  other  nigns  of  hj-eteria;  but 
chiefly  on  the  fact  that,  under  an  nnwHthetic,  the  bougie,  which 
could  not  previously  be  pasMod,  wlips  down  easily  into  the  stomach. 
The  treatment  ahoulil  consist  in  the  adininiiitnition  of  anti- hysterical 
remedies ;  whilst  the  patient  may  be  persuadmi  that  the  bougie  has 
cleared  the  i)a8Hage. 

Fibrous  itridiire  is  generally  duo  to  cicatricial  contraction  follow- 
ing an  injurj-,  as  swallowing  boiling  water  or  coiroMTO  fluidf,  or 


Via.  2S1.— Fi))TDiiiist 
•psopbagiii  at  ro_ 
cartilage,  [flt.  Uarlbolomew" 
HwiiiUl  HuKum.) 


Fi'i.  2S2.— Malign  not  stricture 
at  (esophagun  Ht  entrance  of 
stoiutch.  (St.  ilarthoiomew'a 
Haspilat  Miueuiu.) 


the  impaction  of  a  foreign  body.  More  rarely  it  results  from  the 
healing  of  a  syphilitic  ulcer.  At  times  it  appears  to  be  congenital ; 
at  other  times  no  cause  can  be  discovered.  It  may  exist  at  any 
part  of  the  tube,  but  is  most  common  in  the  upper  half  (Pig.  281), 
It  is  much  rarer  than  the  malignant  form,  but  is  liable  to  become 
malignant  when  it  has  existed  for  some  time.  As  the  result  of 
the  constriition,  the  tube  above  the  stricture  becomes  dilated  and 
the  muscular  coat  hypertrophied.  The  dilatation  may  be  general 
or  pouch-like,  in  the  latter  cuso  consisting  either  of  a  dilatation  of 
all  the  coats,  or  of  ii  hernia  of  the  mucous  mcmbi-ane  through  the 
muscular  fibres. 

Maliynnnt  itrirliire  is  generally  epitheliomatous,  and  may  occur 
at  any  pait  of  th^^  oesophagus,  but  is  most  common  oiii«tflte  the 
cricoid   ciii-tilagc,   at   the   hjfurcntion   of  the  trnchca,   and  at  the 
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(MrAiai^  onii  ot  the_«tonwoh,(Pig.  282),  sitiintiiins  at  which  iu>r- 
iii&lly  slight  obBtrartion  tn  a  holu^  ot  food  lai'jccr  thaa  iiaiial 
Dxiets,  and  at  whioh  "  dovalopiiianta]  propcsses  are  oomplintitad, 
and  where,  therofore,  pn-ors  of  nutrition  are  more  likoly  to  ocrHT." 
Thiirt.  lit  thi!  winiiiw  oiitii^o  the  epilhi'limii  chanpes  itti  charuutor; 
and  v.]ii-i'-  Ihfi  u.,,,i,],u-i,-i  is  ,i...-^.-.a  ).y  ll...  bL-,mi!iu^,  the  txA  «ud 
air  luissagOH  were  originally  one.  EpitiuliomA  may  iNgm  M  m 
distinct  cauliflower- like  exorceoence  apwiuriiut  from,  oaa  wJa  <i 
the  tuix*:  or  iia  a  nodular  induration  of  tna  mnetwa  mmabnm» 
Tuvolving  ring-like  the  whole  cahbre  of  tha  fflBopftwnMi  tt 
(gradually  oucroaches  upon  the  Inmaa  of  Hie  tabs,  tmiajaag  numm 
or  li«3  complete  obstruction.  Ths  growUi  aoonar  or  Utar  nlmt 
ruteH,  and  invades  the  sumnmding  tinnat,  the  medhiBngm,  plmua 
and  kI'iiiiIs;  and  einusea  may  form  between  ttw  fl^ngUfw  iuid 
tho  tnteht'A  or  l^ft  bronchuo,  ot  opta  externally  liilun  |b«  £mhm 
ifl  high  up  in  the  neck.  The  patient,  if  he  doei  wit  ^  of 
ti«ii,  Muccuiulni  t<i  pain  or  eadianatiMi,  or  to' 
laying  upon  of  a  large 


Tho  tymptoias,  common  to  botli  tike  fllvQaa  wad  n  .  ^ 

ture,  are — 1,  tnereneingdifflcultf  of  swallowing,  flnt  of  M^, 

of  liquids,  and  finally  inabilitr  to  awallow  dOiv;  9,  a  ^haltng  Of 
olixtruction,  generally  refemd  to  tlio  top  of  tlte  itegmilin ;  S,  ngttlS^ 
tntion  of  fiHHl  uft«r  it  has  been  swallowed  for  a  tbi^  tintn  (wkaca 
the  stricture  iH  low  down  or  pouch-like  dilat«t»»ia  haTafonwd); 
4,  a  trickling  Miuiid  on  auBculbition  between  Qi»  a' 
the  patient  is  swallowing  fluid;  and  5,  prc^ 
and  losA  of  HtrcDgth.  Tho  diagnoiJt,  howoTor,  canodlfbo  a 
with  certainty,  and  the  situation  of  the  Bfarioture  aMertaiBed,.1ijttn 
pna8i^(i  of  a  bougie.  I)ut  before  attemping  to  paaa  a  bon^a,  a 
careful  examiimtiou  of  the  cheat  should  be  mode  for  tbe  pupMS  dt 
excluding  [tncurysiu  as  a  cause  of  the  symptimm,  leat  Mtw  Aoold 
Ih:  ni]>tun-<l,  a*  has  l«foTc  now  happened.  The  diagnoaa  of  the 
malignant  from  the  fibrous  stricture  will  nut  on  the  advaaaad  w^ 
of  tho  patient,  tho  ulisctice  of  any  discoverable  injury,  tbe  pMnnor 
of  blood  or  fiiul-Hiiielling  discharge  on  the  end  ot  the  boagia^  f, 
KonxaUon  of  ]>us.-nii{,'  over  an  ulcerated  eurfatse,  and  the  jiiiiaLUi  UJ 
enlarged  glaiitirt  or  an  indurated  mass  in  the  situation  of  tb>  tuba 
whtsii  the  strii'tiirc  occurs  in  tJie  neok. 

Trnitiiieul.-Jn  Vke  fihrutu  fi>m  the  strioture  should  he  gi 
dilated  by  bougien.    When  the  stricture  is  very  tight,  a  a 
bougie  may  sumotintes  by  delicate  manipulation  be  ini' 
through  it;  nud  over  this  a  larger  tube  may  then  be  pa 
the  Htrictiu^'  is  very  rcniliont  its  divinon  postAriorly  ii 
linf  may  be  callv^l  for  {iiitrrMi}  irtiiphaijoUimy).     When  the  si 

in  situabHl  ut  tho  iiirdiuc  end,  and  a  wellrdirected  trial  at  dil  ^ 

han  fail»l,  ga.stnitomy  may  be  perloruud,  wni  ttw  abricbire  tonilfly 
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dilatod  by  the  finger  or  by  an  instrumont  imssed  into  the  a'sophagUB 
from  the  interior  of  the  stemach.  It  need  haMlf  be  euid  thut  so 
aerioua  on  oi>orutii)i)  should  not  bo  lightly  undeitokcn,  nor  until 
other  meanD  have  fuil(<d.  If  the  strictui'c  cannot  be  dilated  from 
the  otomach  a  pennanent  j^tric  fistula  niuft  be  established.  Iii 
miiliiiimiil  $lrii-liire  dibitatjon  by  bougiea  nr  tulws,  in  the  way 
recommended  in  fiLi«UB  atHcture,  munt  not  be  attomptod,  as  the 
walls  of  tho  (L'sophagiiR  are  ho  Hoftenod  by  the  ulceration  and 
disease  that  great  danger  of  perforation  .ind  extravasation  into  the 
modiastiniiin  or  plouin  would  be  incurred.  The  methodic  of  treat- 
ment thnn  open  to  uh  arc — 1.  to  pnsit  an  a'ttophngtis  tube  and  keep 


Fm.  -283.— Molho-1  at  placln;;  n  %nionc]i 


(:e>to|>1iaGAl  »t 


it  III  $fln  :  2,  to  perform  gantrostumy ;  and  ;t,  when  the  stricture 
occuiB  in  the  neck  tn  open  tho  lujophagus  in  the  neck,  if  possible 
heluw  the  seat  of  stricture,  and  stitch  the  tube  to  the  wound  in  the 
akin ;  or  if  not  i>OHHiblo  to  get  below  the  stricture,  to  dilate  it  from 
the  wound,  '^^'hen  a  soft  tube  can  ho  passed  uud  kept  in  t.'tii  this 
appears  to  be  undoubtedly  tho  l«Ht  treatment.  Tho  tube  may  bo 
introduced  through  the  mouth  or  none,  and  under  favourable 
urcumstancos  will  not  need  changing  for  a  month  or  more. 
Occasionally,  however,  it  causeti  irritation  of  tho  liack  of  the  tongue 
or  larj-nx,  or  of  tho  niucoiiH  membiiine  <if  the  nose.  .Should  this 
occur,  Mr,  t'harterH  Sjinoada"  plan  may  Iw  m\ii^\»A  lA  ■^ft»»\xi.?.,V3 
means  of  a  auitaWc  dit-ector.  u  ehort  tulxs,  bW'jicA  \\V.«  ii.  \vvQa\«^.«^ 
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OHO  end,  intti  the  strii'ture,  and  leading  it  there  meroly  attoitied  by 
a  Btnmg  etring,  which  is  BBciired  to  the  ohsek  or  ear  by  ctrnjitiing 
(Fig.  2S3).  (.'are  must  be  taken  that  the  patieiit  drtOB  nut  BWalluw 
the  string,  ti^hould  this  accident  happen  during  the  treatuic<nt,  nn 
att«!mpt  may  Iw  made  to  recovei'  the  tube  by  turcepa.  &c.,  or  this 
tikiling'.  to  p\mh.  it  into  tii<?  stomach  whenui>  it  may  he  removod  by 
gastrolomy.  Excellent  resulla  havo  fnllowed  the  uso  of  liibea  ; 
patienta  have  regained  finsh,  have  fairly  enjoyed  lifu  for  vm« 
montha.  and  then  have  died  in  comparative  ease.  WTiMi  a  tutw 
cannot  be  pa«t«ed.  or  is  not  tolerated,  the  a>iuipl<aguH,  if  the  iliaeaae 
is  high  in  the  neok,  uay  tie  opened,  or  if  the  di.^eaae  is  lov  down, 
goetrtistomy  performed. 

Gabtrostuuy  ie  the  opomtion  of  eatahliahing  a  fistulous  ngxining 
into  the  stomadi  for  the  purpose  of  feeding  the  patient  in  Htncturc 
of  the  oDBophagus.  The  operation  tiU  recently  was  uitually  per- 
formed in  twu  stages.  In  the  first  atogc,  the  abdumcn  was  oponpd, 
and  the  stomach  se(.-ured  by  suture  to  the  abdiiminal  parietee;  In 
the  second,  which  was  not  performed  till  frum.  tour  to  six  days  afttT 
the  first,  the  stomacli,  wbieh  by  this  time  had  become  adherent  to 
the  abdominal  jiarieteH,  waa  punctured,  and  a  tube  introduoMl. 
Now.  however,  the  stomach  ie  geiientUy  opened  at  once  Jii  ordor 
that  feeding  may  be  begun  before  the  ))atieut  is  t(M  far  exhaiuiti'<d. 
but  tlie  technique  employM  is  such  that  a  valvular  aperturo  is 
obtained,  lu  the  ol<t  direct  npeuing  regurgitation  was  cmtBtant 
and  eet  up  troubleeume  cc/ema,  whiliit  the  miicius  menibrano  waa 
liable  to  prolapse.  Various  external  incisions  are  employed ;  tho 
following  I  have  found  as  good  as  any  :-^an  oblique  indsuin 
(Pig.  '■Hio,  o)  between  two  and  tlirae  inches  long,  is  made  aliotit  an 
inch  below,  and  parallel  with  the  left  costal  cartilages,  begiuniuff 
about  an  inch  and  a  half  from  tLe  middle  line.  The  E«heath  of  the 
rectus  is  next  oiiened.  the  fibres  of  the  muai.'lo  soparatod,  not  cut, 
the  posterior  layer  of  the  sheath  divided,  and  the  peritoneinn 
exposed.  Mr.  Howso  thinks  that  the  fibr<*s  of  the  rt^ctus  subm- 
quently  play  the  part  of  a  spbtnct«r  to  the  opening  if  this  is  made, 
as  in  the  old«r  methods,  directly  info  the  stomach.  All  blenliti^ 
having  been  sliipped,  the  peritoneal  cavity  ia  ojiened  and  th» 
stomach  sought  below  the  kft  lobe  of  the  bver  and  drawn  into  tlu> 
wound.  It  may  be  distinguished  from  the  tranBvi<rM^  colon  by  ttn 
thick,  smooth,  and  pinkinh-red  coat  and  the  abncnoo  of  appeUftiuM 
opiploicie.  Tlie  subHcquent  steps  of  the  iijieratiim  will  now  diffn 
uct'iriling  ti>  the  method  employed.  1,  II'-<i-»i'«  vittbtid  ty  bro 
,?„,,,„, _Twi I  li-ip^  of  silk  Bi-e  panfiod  throujth  the  i»erit<me«I  toA 
iiiijsnili]!-  r(.[it  forthopiUTWSoof  securing  a  giHul  hold  of  the  stomaoh 
wliilsi  ihfi  >utuii's  are  lieing  introduce,  and  uli«o  for  the  purpow  ol 
nti>aiIyiBf;  it  during  the  siilMM^uinit  oporalion  of  opening  it  and  Ui«i 
prvventiii^  the  risk  of  the  wftv^na  Vftii^  \jwVw  teitft,    Tha 
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stomacli,  as  near  the  cardiac  eod  ae  possible,  ia  now  tttitched  to  the 
parietcB  by  a  double  ring  ot  sutureH,  bo  a«  to  ensure  a  good  inch  of 
the  Htomach-wall  (that  between  the  outer  and  inner  ring  of  sutures) 
being  in  contact  with  the  parietal  peritoneum  (Fig,  5M).  The  outer 
ring  of  sutures  ie  passed  first,  by  carrying  the  needle,  armed  with  a 
silk  suture,  through  the  Horow<  and  muecular  coat  of  the  stoinaeh, 
and  the  abdominal  parictes,  a  good  inch  from  the  edge  of  the 
wound.  The  inner  ring  of  sutures  are  then  passed  through  the 
serous  and  muscular  cout  of  the  stomach  and  the  skin  and  peri- 
toneum of  the  parietes,  and  tinl.  The  wound  ia  dressed  auti- 
septiunlly.  At  the  end  of  from  foui'  to  six  days  the  stomach  will 
generally  be  found  adherent,  and  p^hould  then  be  punctured  with  a 
long  shar]>  tenotomy  knife,  while  it  is  drawn  well  forwards  by  the 
silk  ligatures  left  in  for  the  purpose.  A  No.  6  or  K  Ijnglish  catheter 
iH  i)assed  through  the  puncture,  and  the  wound  again  dressed  anta- 
septinilly.  the  catheter  passing  through   the  antasejitic  dressings. 


Fill.  281.- -Ho- 


gaatroBtonii. 


At  first  only  toaspoonfuls  at  a  time  of  fluid  nourishment  should  be 
given ;  later  a  tube  may  be  passed,  and  minced  Botid  food  intro- 
duced, '1.  Wila-l't  mrfhi'il. — After  drawing  the  stomach  into  the 
wound,  Witzel  makes  a  amall  opening  into  it  just  sufficient  to 
admit  a  rubber  tube  about  tho  size  of  a  No.  H  cntheter.  Two 
vertical  folds  c>f  the  stomach  are  next  secured  by  a  number  of 
Ijembei't  sutures  well  over  the  tube  for  a  distance  of  aboat  two 
inches ;  the  gasfric  end  of  the  tube  is  thus  buried  so  as  to  prevent 
any  regurgitation  backwards  or  sideways;  tho  distal  end  of  the 
tube  is  then  brought  out  through  tho  upper  part  of  the  wound 
in  the  ])arietos  to  which  the  xtomach  is  finnly  fixed  by  suture  ;  the 
rest  of  the  wound  is  then  closed.  In  this  wuy  a  valvular  passage 
is  made  through  the  coats  of  the  stomach  and  the  patient  can  be 
(ed  through  the  tube  at  once.  3.  Frmike'  mrlhutl. — A  conical 
pori:iun  of  the  stomach  is  drawn  into  the  wound  and  tho  base  of  the 
cone  ia  fixeil  to  the  parichil  poritoiieiiin  by  sutuii<  so  as  tii  cut  oS 
the  peritoneal  cavity.  A  second  incision  thiTc  iiuartein  of  aa  uv^^ 
in  length  is  next  made  above  the  rib-mar{^i\s^\»vo\\vi\'Civc^\\\ 
The  bn'dfic  of  Hkiii  "  between  Iho  t"*'"  iwABiuxw 


Lt.^. 
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and  the  a|)c.'x  of  the  Btomach  pulled  under  it  and  out  of  Ihc 
eecimd  wound.  The  atoiuiiclt  id  at  cmce  opened  and  atilched  to  (ho 
skin.  Here  a\m  a  valvoltir  upenm^  in  obtiuned,  and  tho  pntient 
can  be  fed  ut  onte.  I  have  employed  this  mt'thod  and  can  speak 
well  i>f  it,  but  it  is  Brtuiewhut  difficult  tu  drag  tho  stumach,  if  much 
cijntracte<l,  under  the  bridge  into  the  second  wound. 

DlflEASES  OF  THE  LAHYXS. 

-  Physicai,  EX.vMiNATiiix'oF  TiiE  L.*ttYSX. — For  the  diitgnoMs 
and  efficient  treatment  of  the  disi^aseB  of  the  laiynx  the  loryngo- 
acope  is  requirt^.  To  use  thia  inatrumcnt  [ilace  yourself  in  tnmt 
of  UiQ  patient  and  the  light,  in  the  way  shova  iu  Fig.  2H5.  Throw 
the  light  refleetcd  from  the  head  minxir  intu  the  bauk  of  tfaa 
l>utient'«  mouth ;  draw  the  tongiie,  held  by  a  towel  with  the  loft 
iMnd,  gently  forward,  and  pveae  the  thn>at  mirror,  hcdd  iu  tho  right 
hand,  firmly  but  gently  against  tho  uvula  auil  aoft  palate.  With  a 
little  proctiet)  an  iniugo  of  the  larynx  is  obtained.  Ask  the  patttint 
to  pronounce  tlie  Bounds  nA,  «,  and  the  vocnl  corda  will  couie  into 
view.  The  image  of  the  larynx  is  of  eoiirse  revorseil,  the  front 
appearing  in  tho  throat  mirror  as  the  back.  If  any  diiKculty  is 
experienced  in  obtaining  a  good  view  the  liiift  palate  and  back  of 
the  mouth  should  be  sprayed  or  painted  with  a  solution  of  qa- 
cwne  20  %  or  eucaino  10  %.  U  any  operation  or  manijiulatiau  In 
required  in  the  larynx  itseli,  it  also  should  in>  nwabbed  with  cocaine 
or  eucaine  by  tho  laryngeal  brush. 

IiAHV.vorns,  or  inflammation  of  the  larynx,  may  he  conveniently 
divided  into—I,  acute  catarrhal;  2,  chroiiiit  catarrhal;  3,  <edema- 
tuus;  and  4,  membranooue  laryngitis. 

Aciile  atUirrhnl  laryniiitis  may  be  due  to  Buddeii^xjjosuretoeold 
or  damp,  violent  exertion  of  the  voieo,  or  inlmlation~cj  "noiuouB 
vapoui-s  or  impure  air;  or  the  inflammation  may  Eproad  to  tha 
larynx  from  the  pharynx ;  or  oomir  In  the  coiuw  of  other  disttiMS. 
as  thoBi-uptivefovera.,  .S^i»7>/om«.— .Soreness  of  the  throat,  huarae- 
nMs  or  even  aphonia,  laryngeal  oough,  und  tendcniesa  on  prc«suie 
over  tho  thyroid  cartilage,  scooraponied  by  febrile  symptoms.  On 
laryngOHCopic  examination  the  parte  aro  aeon  rod  and  swollen,  and 
the  cords  do  not  come  together  properly.  The  treatmrnt  oonsivta  in 
rendering  the  atmosphere  moist  by  the  steam  kettle,  in  inhaling 
soothing  vapours,  and  abstaining  from  using  the  voice;  whihit  tf 
the  attack  is  very  acute,  leeches  or  cold  in  the  earlier  stages,  ma; 
be  applied  over  the  thyiuid  cartilage.  SltoiUd  tho  intlammatiaD 
assume  the  ce^lematous  form,  scariGcation.  intubation,  or  trachootMny 
may  become  noceHSury  {sea  (EdanaUnia  Laryngilii). 

Chronir  liiri/ii^U  may  be  due  bi  Mposure  in  wet  and  I'ldd.  ovor- 
exoriion  of  tlic  \ouie,  vxvVKWiv  wimtotty,.  v^AMtvuiva  ^r^aiargf 
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mucoufl  mumbnino  uppearH  thickened  and  ii 
with  a  muco-purulent  diachargo.  Thilst  thu  glottis  is  narrowed  in 
consequence  of  thu  thickening  of  the  iniKHiiia  membrane.  7'he 
symptomt  are  cough,  hoarsoneiw,  laryngeal  voice,  dryneHB  and 
irritation  of  the  throat,  and  dyapncra,  vorj-ing  with  the  amount  of 
narrowing  of  tbo  glottis.  A  variety  of  chronic  laryngitis,  in  which 
the  niucuuf  fulUclcH  are  ihicHy  aiTocted,  ih  known  an  follicular  or 
grunulur  lurj-ngitin,  or  clergj'iuan's  wire  throat,  and  ii<  tm|uently 
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BSHocint<-(l  with  o  siuiihir  condition  of  the  jihiiiynT.  Treatmrnt. — 
The  a|i]jlii'nti»n  with  the  bniflh  of  ii  iitrong  dilution  of  nitrate  of 
xilver  (half  n  drachm  to  the  oun(x>,  iir  even  fitniiiger),  abnolutp  rest 
of  the  voice,  renidcnre  at  a  Huitnlili'  ppn,  avoidance  of  all  sources 
of  irritation,  and  a]tiir<niriati'  rpmcdics  if  there  ia  any  sjiccific 
diseaxe. 

(E'lematoiii  hiri/ni/ifta  irr  tedema  of  thr,  (/lottii. — In  this  form  there 
in  an  effiiHion  of   FK>rous  fluid  into  the  duhinucous  tisxue  of  the 
larynx,  esjieciiilly  that  alKiut  the  aryteno-epiglottidcnn  fiddu  (J'i^. 
286).     Hut  the  trdcnia  does  not  extend  beVii-w  ftve  \-w\\  "^^^a,  w. 
the  mucow  mewilirune  iw  tighUy  attachei  to  'iiwrn  ■«i.'Cu«''i-'t  «»*■ 


diaouse.     The  lymptmin  i 
(TyHpruBa  is  axtrBDie,  i 
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iiiti'i-voiitioii  of iiiiysiilnuuwiufj tissue.  Cuuif.— II gtuiwallyc-cKiioe on 
suddenly,  und  oftou  sujwrveuBti  iiiwu  some  provioiu  inflnmtuatflry 
condition  ol  the  laiyiix  c>r  ueighbouring  part«.  It  is  of  ccimnion 
oocuiTcnw  after  Bcaldj!  or  bums  of  the  throat,  etings  of  inaoctg.or 
the  impoctLou  iti  the  larynx  of  &  foreign  body  ;  or  it  nmy  uoeur  in 
the  courei'  of  such  diseasps  aa^rfBipela«,  fsTerw,  andgnuJl-pog  ;  or 
bo  eai;«tfltiJ  ou  tuberculous  or  eyphilitit  ulcenitiMTot  the  Turyiuc, 
perk'houdritiri.  or  aecruais  ofthe"  cartJluge .  CEdoma  of  the  larynx 
of  a  [Missive  character  ia  also  n  ^{uent  toitmnatiou  of  Bright' s 
1  the  acuter  torrati  arc  niost  urgent,  the 
I  if  not  relieved  rapidly  ends  in  spasm  and 
death.  Wlten  leea  acute  the  voice  is 
aSected,  inspimtion  is  uft«u  stridolous 
and  labdurcid,  and  swallowing  may  be 
punful  und  ditBcult— Rymptoins  wiut-h. 
nay  be  followed  by  cyanosis,  cuma,  and 
df»th.  ThefraofmentmuBtbeenor^Titia; 
111]  fint'tic  Bhould  be  given  at  the  imert, 
iiurt  li*ches,  ico,  or,  if  profelTod,  hot 
i^jHingus,  iijiplied  over  the  thyroid 
L-artilagtt.  Those  means  failing,  thu 
(rdonmtous  port  must  be  emrifiod  by 
tho  liiryugunl  lancet,  or  an  0'lfwyi'r*e 
tube,  if  at  band,  pas»od  through  thi> 
gluttiij,  nnJ  retained  thi>re  until  the 
cedeina  eubaidos ;  otherwise  Uiryn- 
giit^iniy  or  tracheotomj-  mtlft  bf  p«T- 

Vtmbraiuont    liiryiigitia,    laTi/iigral 

djhthtria    or    lart/ngntl    ermtp.    is   k 

duiuuae  of  obildhood,  and  inay  uiUwr 

hogin  in  Hio  larynx,  or  spmod   to   it 

tri  n  tiiU  faucoH  and  pharynx.      tt  ie 

n  at    n  if  n  false  mdinbrane,   which  may 

nd  Irwiohi  (Pip.  2S7).    The  im-mbmne. 

wh    b  lit  ugh,    or   soft  and  emmblinf;.   nnd  of 

t<  rolour,  is  produced  by  thr  I'.-njjuliition 

1  on  Uie  surface  of  the  mucous  m'riil>r:iiii/. 

]  otwork  of  fibres  endrnHnj;  ji'iii'tii>yli>s, 

KTunuIar  liebrii  in  its  meshes.    Tlui  lilnlw- 

IdM  1  un  1   n  the  monibmne.     I)n  it<i  Hjinrufinri  tlic 

uiicuuBm        n  th  sge  erally.thouglinotiririiriiiMy.fi.uiid 

to   Ij«   denuled  of  e|  th  bum    congested  udA   inflamed;    but   tlio 

mucDaa  IB  not  usually  involved  as  ia  tUotMiae  indiphtlit-iilic  iiiHaui- 

muHoB  of  the  fjiuces  and  pharynx.     This  difference  would  appear 

to  depend  on  the  site  ul  Uic-  iuflamwa&ia  wA  Viie  iiA>:miitY  ot  Ifaw 
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prooeM.  The  igmptoini,  wheu  tho  diecueo  begiiis  in  tho  larynx, 
geDerttlljr  come  on  vory  gradually;  anil  at  fii-xt  cannot  bo  distin- 
guished from  an  ordinary  catarrh,  iikion,  however,  and  oft«in  first 
during  the  night,  tho  cough  acquiren  a  ringing  or  brassy  chatuc-tor, 
and  soon  afterwards,  if  not  simultaneously,  the  inspiratioD  becomes 
stridulouB,  and  later  the  Toico  ' '  hoarso  cracked  and  whispering, 
or  in  young  children,  totallj  suppressed  iJyspniea  la  now  marked ; 
the  soft  parts  of  tho  cheut-walls  recede  dunug  mspiratiou ;  the 
inspiration  is  heaving ;  expiration  aa  woll  as  ins)iiration  may  also 
b«coniO  impeded,  and  the  ihild,  if  not  relic\ud    rapidly  becomes 


cyanosetl  and  dien.  When  the  disesBO  spreads  from  the  pharynx, 
the  lar3'ngoal  signs  may  at  first  be  masked;  but  Inter,  thuy  are 
similar  ta  those  given  above.  Trealmeiif.—lnti'maWy  quinine  and 
perchloiide  of  iron  may  be  givon,  whilst  locally  when  any  membrane 
is  visible  on  tho  fauces  andpharyiix  it  «hould  be  removed,  and  pro- 
vented,  if  potwible,  from  re-foniiing  by  swabbinj;  out  the  throat  at 
freiiuent  intervals  with  boro-glycorido,  perchloride  of  iron,  lactic 
acid,  carbolic  acid,  or  other  disinfectant.  The  child  may  be  placed 
under  chlorofonu,  it  necosflaiy,  to  ensure  tlie  thorough  removal 
of  the  membrane.  Although  it  is  perhaps  too  early  to  pronounce 
an  opini<m  as  to  the  exact  value  ot  tho  B\i.\n;vAn.i\eo>i«  vtv\*<iC-ustv  lA 
Aiphthoiia  aotitoxin,  its  effic«cy  aeoma  untiouVitcA,  smi^  o.  to».^ss»- 
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diHM't^iiso  in  tho  )>or(!ciita}ce  oFmurbUity  from  ilijilitlici'iit  liux  i't>HiilU><l 
ill  tlip  hos^iitiLlx  whori?  it  lias  boon  uftcd.  It  wntild  upponr  tbat  tits 
eorlior  tho  iojtctiona  nris  made  in  tbu  dieoaso  tho  Taorv  pn»i»«jt 
thoro  is  of  BUcwwH  since  the  antito^tin  cun  only  neutraliw  tho  toxin 
presont  in  thu  dyatein,  Txit  undo  the  danto^  to  tho  muNcdra  and 
nerves  already  done,  uor  oontml  the  aovundary  soptic  pn)OMM« 
which  miiy  huve  been  Ret  up.  The  dose  must  be  sufficit-utly  Iwjpr 
and  should  bi>  regulated  more  hy  the  severity  of  the  symptumB 
than  by  the  ago  of  the  patient.  It  niuvt  be  calrututed  by  immtlniKing 
units  tuid  not  by  Toluiae,  Iions  thun  a  theusiind  mieh  uiiitfi  eliould 
never  be  ndtniiiistvrod  in  a.  Minf;l«i  doai.'.  and  tbl^  should  W  rr^imtnl 
evnry  two,  throe,  or  foiu'  hours  till  all  diiu[,i*r  Ja  nwr. 

Should  the  larynx  become  obstructed,  tmehmtmiiy  mudt  b«  per- 
formed. Tfaochief  iudiuitiona  torthiaopoiiitionan) — 1,  mtrooeBnon 
of  the  ^tt  parU  of  the  chest' WHllh :  2,  Huppi'Cfuion  of  the  voitw ; 
uTid  oi)H3ciullr  li,  impeded  expiration,  llcfuro  introducing  the 
ti'iU'lieotimiy-tulie  the  membrane  Hhould  be  thoroughly  removed 
lii'tli  fi''it]i  thr>  tniehea  und  larynx  liy  a  fcnthi^r  or  by  the  euotiim- 
tiilir^  upimnitu!',  and  it«  iit-form alien  if  jKwxible  tirevented  by 
couiitiiul  s]iniyin^'  of  the  |iiut  thniugb  tho  tiilii'  villi  iiii  nlkuliiin 
lotion  or  hirtif  acid.  Tlje  |»tiont'*  l)i>d  should  Ixi  diiTTounddii  with 
curtains,  ii:i'i  the  atitioKplitiro  kept  miHsl  by  utiiarii  to  whifh  uu 
antiHCjitic  in  added.  He  should  Ih<  fnd  with  soft  solid  iiouriKhmont. 
und  if  necew^irj-  by  u  flexible  silk  tube  jiaBsed  through  Ilie  now. 
Stimulants  ai'e  generuUy  required.  The  I'trcuiQlu'Ot  ponture  ehould 
be  insi»ttid  on,  as  there  ii^  grsve  dangor,  if  thr  jHitient  alti'mpts  tn 
eit  Up,  of  sudden  itnd  fatal  cui^iac  «yiico]>e. 

TuiiBRCI.K  OF  TnE  LAitYKx,  olso  called  hiryn^cnl  phtbini*.  iimy 
fiiiiu'tiiui'H  (.iciir  as  a  jirimtiry  Hllertion,  though  it  in  gcnoTHlIy 
socrjudjiri.  Ill  tubi'iflii  of  tho  lung.  It  id  charaoterimil  liy  thi- 
foiTiiiitiiiii  lit'  inilim'y  tulx^rdes  under  the  mucouK  mt>mbmne,  whicb 
r'uliKi-<]ii<'iith'  litf'Ak  down,  Imuling  tu  ulceration.  The  tifinjil-nm*  arv, 
thoB':  of  ortiinary  ehronie  laryngitis,  but  in  addition  tu  Ovmi,  tin? 
patient  often  jireuentH  mji^ia  of  pulmonary  ]ibtliiHiB.  On  eianunft- 
tion  the  muoouif  memlinme  lookd  pale,  and  the  aryteno-efriglottidflnti 
folds  KWollen  and  often  of  a  pTrifi>nn  8hii)ie :  Inter,  Qloentliuu  will 
be  discovered,  and  may  l»  followed  by  cartes  und  necruMa  of  ths 
laryngeal  cui-tilages.  dysphagia,  and  ordemu  of  Uie  gluttla.  SSwt 
meiil.—Thi!  uHual  eonetitutional  treatraoiit  for  tulmrculona  dUMMB 
niiiKt  Ik>  rtiii>liiyed.  rimiliincd  with  guimid  (IHJ.  in  t<a]]Bules  lime 

tiiiii  -  I  il  n  .      I.LI  I I  .  H)"„  to  70%)  tshotUd  be  Hjiplicd  to  the 

ulii'i".   '        ■  -(  I'uretting  if  iili.ierutinii  luif  not  an 

V'   ■      ■■   ■     ■       I    ■  .Il   "  ■11  lit  mit)]ihts  nnd  paintiii;;  the  iiart 

«illi  . i„  |,,ii    ;  ,ki!ij   |.i,ii!  may  bii  tiicid  to  ndii'vc  the  couf^ 

d/n/  tlir  liilliaihi  iitid  p)iiii  in  Rwollnwing.  Should  nwnllowing 
beoomo  imjiossible,  the  imtient  *iwi\A.  ^»  Ci  -wiSlv  "Cws  awu<tbA^iiaI 


TTMOirBS  OF  TIIB  LARYNX. 


Stpiiilib  of  the  larynx.— In  the  ercondary  stagOH  of  syphilis, 
catarrhal  inflammutiiin,  eupcriicial  ulccrtition,  iind  niucouH  patcfaca 
may  occur;  whilst  in  tho  ttirtiurj'  etagou  chumi^eruitic  ulcere  due 
to  breaking  down  of  guinniata  are  nut  vtiry  uncomuion.  Tertiary 
ulcenttion  may  extend  to  tho  perichondriuiii,  or  a  gumma  may 
begin  beneath  that  membrane,  iind  in  cith<>r  vaao  leiul  to  necrosis 
or  cariuH  of  tlie  cartilagus.  On  tho  healing  ot  thu  ulcerH  contructioiis 
and  adhettiunB  jiroducing  Btciioais  cif  the  larynx  mny  ensue.  General 
syphilitic  trftilmfiit,  uppro))riato  to  tho  utage,  whoulil  bo  employed. 


FlO.  288.-P«pLlloiiia  of  larjnx. 
(St.  Itartbolooiew's  HoHpiUl 
Museum,  No.  1,S4S.) 


y,a.  28fl.-Sii™oiDa  of  liirjnx. 
(Kt.  ISartholuniev'a  HoB|iibtl 
Miiwuin,  No.  l,eS3.) 


H(«rifieatii)ii  or  tracheot'imy  is  culled  for  in  ttirtiury  affections 
should  neticma  iif  the  glottis  fujx^rveiie.  In  strimiU  an  ntt«nipt  may 
be  made  ti)  ditatii  tho  cimtmctod  gliittlB  by  mcimfl  of  O'Dwyer'e 
tubes,  or  the  stricture  may  be  divide<l  with  ii  guarded  knife,  or  with 
tho  galvanu-ciiuterj'. 

TuuouBS  Uith  inii'KX'nt  iind  malignant  occur  in  the  larynx.  Of 
the  former  tho  papillouiHta  olid  fibromata  are  the  most  common,  ot 
tho  latter  the  epithelioninta.  'I'hr  jxijiilliniiatii  occur  as  warty  or 
pedunculfttnl  excrescences,  or  ns  soft,  flocculent,  villous-liko  bodies, 
and  gononilly  grow  from  the  voi»l  cords  and  front  of  the  lari'nx 
(Pig.  2flS).  'They  may  be  -.ingle  or  multiple.  Tht  JIhnm.xt.,' »ttt 
less  common,  and  occur  as  small,  smiioth,  roVAivi;^,  s\\n>iru;uli, 
pedunculjited  or  aomule  growths,  springing  from  ftie  vowi.  ct«4»' 
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The  rjiilhdtoimiUi  usually  grow  from  Ulb  muooiu  m 

tho  nrytenoid  uu'tilagos,  or  from  the  vontriouUr  tiftiida  or  a 

A  tiircomatoiu  tumour  gTowing  from  the  right  aiyepi^ottio  fold  is 

ebowii  in  tht-  uuuompHnying  illuatration  (Fig.  2(19}. 

The  chief  ti/mploint  lA  a  growth  in  the  Urynx  an  hoaiwiteM 
or  aphonia,  and  d^-Hpno^a.  When  the  growth  ii  peduncolated  Um 
Bj'mptonup  ore  often  painiXfrotal  and  intennittent  in  diumoter,  ill 
consequence  of  the  growdi  being  moved  by  the  oumnt  of  air  in 
Fcepii'ution.  Thu  lavyngoscope  is  essential  for  the  diagnosis.  In  ths 
early  iitagiM  it  muy  bo  difficult  to  distinguish  an  innooont  from  a 
maligiuint  tuminir,  but  if  a  small  piece  can  be  removed,  a  mioro- 
Buupical  examiiiatiiia  will  usually  clear  up  the  point.  I^tar,  the 
I'ajiid  growth  of  th6  tumour,  its  tendency  to  ulcerate,  its  indnralion. 
ite  involvement  of  eurruunding  parte,  the  enlargememt  of  ^mphatia 
glandH,  anil  the  accompanying  pain  and  cachexia  will  indioato 
maliguaucy.  Frooucntly,  however,  the  lym|AMtic  glanda  ■»  not 
involved,  unci  there  may  be  no  cachexia, 

'/Vnifinrtit.— Innocent  gix>wtha  ehould  be  removed  if  poaaiUe  by- 
tho  intra- laryngeal  metliod.  Thie  may  be  done  by  evnlsiou  with  the 
lar)'ngeal  foTct'jiB,  or  by  excision  withthe  cutting  foroepe,  or  with  the 
cold  wire  or  gal vano -cautery  snare,  local  anasthesia  being  indooad 
by  cocaine  or  cucaiiic.  When  of  very  Urge  eiie,  or  broad-baaad,  or 
tiituatcd  bolow  the  cords^i  or  in  other  ports  where  they  oannot  be 
removed  by  thii*  method,  laryngo-trachootomy  or  thyrotomy  may 
have  to  bo  jtci'formed.  When  a  malignant  growth  is  oonfined 
entirely  to  tho  larynx,  and  the  glands  of  the  nock  an  not  inndvad, 
thyrotomy  muy  still  be  performed,  and  the  growth  comfdatdy  oat 
and  scraped  away  from  the  cartilagee,  or  if  tho  cartUagea  ai«  fbnnd 
invaded,  ]>urt,  or  even  the  whole  of  the  larynx  may  be  extirpated 
Otherwise  palliativotreatment  only  con  be  employed,  or  tiaoheotaBj 
ptirformed  if  Hullucutiun  threatens. 

OrEKATlONB  ON  THE  AIR  PABBAOES. 
ITndt'r  tliiH  head  are  included  tracheotomy,  laryfigotom)/,  larjfngo- 
tnii-hiiit'imi/,  Ilii/niUimi/,  anbhi/oid  pbari/nf/otomy,  and  intubation  ud 
rrlirjtili'm  "/  I/ik  hirijiix.  A.  Tracheotomy,  laiyngotomj,  and 
laryuKo-tnichootiimy  may  be  required,  1,  for  establuhiiig  ft  par* 
iiuini^Tit  opt-iiing  below  an  obstruction  of  tho  larynx;  2,  aa  ft  tMt- 
porarr  <-x]H-iliunt  until  sueh  an  obetruction  can  be  removed ;  8,  tor 
the  extnietioii  of  a  foreign  body  or  growth ;  and  4,  fo  prevent  blood 
onlerinp:  the  trachea  during  opeiationa  about  the  mouth,  jftwa, 
tonguo,  and  pharynx.  B.  Thyrotomy  and  eubhyoidpharyngotmnf 
muy  1x1  nec^sNiry  for  the  removal  of  n  growth  or  foreign  body  whn 
Bucji  taniiot  l>e  extracted  by  the  intralaryngoat  method  or  by  onaof 
the  former  (iiH'ratioiiM.     ('.  Complete  or  partial  oxtirpatioa  o(  Am 
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larynx  may  have  to  Im)  luidertakeu  fur  a.  malignnnt  gn>wtfa  con- 
fined to  the  larynx.  Before  performing  any  of  thsBii  uponitioniithe 
Burgoon  should  eonsiJcr  wi'll  the  anatomy  of  the  middle  line  of  the 
neck.  Beginning  at  the  uhin  m  the  rajiho  between  the  mylo-hyoid 
rousclBB,  next  the  hyoiil  bone,  and  then  the  thyro-hyoid  membrane 
through  whiuh  an  inciaion  is  made  in  the  oiieratiou  of  tnhhi/md 
pharyiinnlumy  (Fig.  200,  a).  Bolow  thiH  is  the  pumum  Adami,  or  the 
notch  in  the  thyri>id  cai'tilago  which,  though  pruminent  in  aihiltx, 
especially  in  males,  cim  hardly  be  felt  in  the  fat  neck  of  a  child. 
An  incision  exactly  in  the  niicldio  line  through  the  thyroid  caitilage 


Fis.  290  — SitnatioD  of  idcibiudb  far  operations  in  mid  lie   liDO  of  nerk. 
a.  Sulibjoiil  |iliiu'5n(,otoinjr      b    Tb}rot>iiiy      c    Lhtj iigoloiD y      d    Traclie- 
atomy  above   latbmns.     «      rracheotouiy   below    latbinuB      The    lines  only 
at  tlicir  correct  length 


»  tbc  relfttiTo  «itiiiition  uf  tfac  ] 


ie  known  ax  (litfroluini/  [Fig  J}H),  b)  A  little  below  the  thyroid 
cartilage  the  cricoid  can  bo  felt  It  im  rtitiiated  oppoHite  tho  fifth 
or  sixtJi  ocmcal  vertebra  and  lb  an  evcclleiit  landmark  and  it  can 
elways  be  distinguishptl,  howLver  f  it  the  neck  Between  it  and  tho 
thyroid  curtilage  la  tho  cnto-thyroid  membrane  which  is  quit« 
superficial  being  colored  oulj  by  tho  skin,  nujiei'ficial  and  deej) 
faacia,  and  tho  o\  ertapping  »terno-hyoid  muscles  This  is  tho  spot 
where  laTymjvb  mi/  is  porfoimod  (Fig  J'lO  c}  Below  the  cricoid 
caitilBge  are  two  or  three  rmgs  of  the  triichni,  and  then  the  thyniid 
isthiDus,  There  ix  u.siially  u  space  Instwcen  tlio  cricoid  I'urtiliige  iind 
the  isthmus  of  a  quartiT  to  half  un  inch.    IIito  tlu'  trachea  is 
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iiicri'ly  covoiT'il  by  the  ekm,  Buportii'iiil  and  deep  fi>.scia,  und  th(< 
uvKrliipiiiii^  sti!ruo-hyoid  inuecloit  on  either  ude,  and  it  is  in  thta 
tiitiiuticii  Uiut  tTarhenlvmi/  is  best  perfurmed  (Pig.  ^1*0,  d).  When 
the  lui^isiijii  i8  extended  upwai^  thivugh  the  cricoid  as  vrvU  an 
through  tho  upper  rings  of  the  tnu^hea,  it  is  called  laryni/o-tracheo- 
tonii/.  Aft«r  the  isthiiniK  of  the  thyroid  gland,  which,  in  adults,  ia 
uHUally  about  hoU  an  inirh  wide,  follow  four  or  five  rings  cif  tho 
truuhea,  and  then  the  upper  bonier  of  the  sternum.  Billow  the 
ietbmiia  the  tmehea  recedes  from  the  surface,  and  in  addition  to 
the  akin  and  superflcial  and  deep  fascia,  is  covered  hy  the  sterno- 
thyroids as  well  ait  tho  sbtmo-hyoida,  and  by  two  layers  of  de«p 
foHcia  betwooii  which  in  tho  large  iulei'ior  thyroid  plexus  of  veins. 
Suporlicial  to  the  muscles,  the  anaetomotic  broach  bctweon  tho 
anterior  jugular  veina  s1m>  crusses  the  trachun.  On  the  trachea 
itself  are  oeverul  small  biunchoH  from  the  infei'ior  thyroid  oilorie*, 
and  eometimus  the  thyroiden  inia,  aa  abnormal  brandi  coming  off 
from  the  aorta ;  whiUt.  rarely,  the  innominate  vein  may  be  higher 
than  uhuhI,  niid  cross  the  trachea  above  the  level  of  the  steniluu. 
On  either  side  of  the  trachea,  low  in  the  neclf.  are  thf  carotid  arturieA, 
Borne  surgeons  perform  tracheotomy  below  the  isthmus  (Fig, 
21K),  e) ;  but  a  review  of  these  anatomical  ■■elations  nmliee  it 
evident  huw  much  gi'eat'iris  the  risk  and  difficulty  thenatt«<ndingit. 
Teai'ii  EO'i'fiMY  may  be  performed  either  above  or  btJow  tho 
tliyruiil  {Kthiiiiui.  Tho  former  situation,  should,  as  a  rule,  be 
clioecn,  an  hero  the  operation  can  In?  performed  with  greatw  eiua 
and  less  risk.  Moreover,  there  ie  leMS  danger  of  suppuration 
extending  between  the  layers  of  the  cervicid  fascia  which  are 
noceatiai'ily  opened  if  the  low  operation  ie  done.  In  favour  of  the 
low  operatiun,  on  the  other  hand,  it  is  argued  Uiat  the  opening 
is  further  Irtmi  the  diseiise  when  the  lamyx  is  affected,  and  nearer 
to  the  bronchi  when  a  foreign  body  has  to  be  extracted  ',  and  that 
there  is  nioru  room  than  above  the  isthmus,  as  the  latter  »(>ini»tim«i 
toucliea  the  cricoid  cartilage.  The  isthinUM,  however,  can  bo  drevn 
downwards  cjuito  easily  witJi  blunt  hookii,  or,  if  iieuessHry,  may  be 
divided  in  the  middle  line  with  peifect  safety  and  practically  nri 
htcmorrhago.  If  there  bo  any  atlvantage  in  the  low  npontion 
in  tluit  the  trachea  is  opened  fuilher  from  the  diseoM'.  it  te,  in 
my  opiiiiun,  fully  com i)en sated  for  by  tho  lesser  risk  attending  the 

Thi-  A 17/1  opiraliim  only  will  be  hero  doscrilwd.  It  may  be  done 
either  with  or  without  chlorofonn.  L'ldoroform  shoidd,  as  a  ruin,  b« 
given  to  children,  oa  otherwise  their  struggles  are  apt  to  uuibairaM 
the  ojierator.  In  adults,  howerer,  it  is  not  necessary,  as  nfUiT  th» 
8kin-inciBio:i  has  been  mode  no  pain  ie  folt,  and  chloroform  is  litilile 
to  increase  the  ilyiqmcoa,  if  pteHent,  to  a  dungeroiiH  extent  and 
necessitate  the  operation  being  rapidly  performed,  whereas  the  more 
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deliberately  it  ran  bo  done,  the  le»s  18  tho  risk  Httondii\|r  it.      A 
small  pillow  having  been  pla(.*o«l  lionoath  t\w  ntvk  m>  as  to  n^mlt^r 
it  prominent,  make  an  incisitm  from  tho  rriitud  oartila^\  oxurtiv  in 
the  middle  line,  for  an  inoli  and  a  half  to  two  inoht's  di>wnwtirdH 
according  to  the  age  of  the  patient,  fatm^**  of  tht»  nerk,  iV:r.  ^Kigi«. 
290,  d,  294,  d).     Divide  tho  skin  and  supiTticial  fus(>ia,  and  having 
found  tho  intenal  between  the  stenio-hyoid  niusclos  rontinuo  \our 
inciaion  betwe<»n  them,  c»jirefully  avoiding  any  hirgt*  vt'inn.     The 
isthmus  of  the  thyroid  will  now  1h^  seen  in  tho  lowor  part  of  tho 
wound  as  a  bluish-red  ImmIv  :  and  if  sullieirnt  nxmi  d<H'H  imt  oxiHt 
between  it  and  the  cricoid  C4irtilagc\  dniw  it  down  gf»ntly  willi  a 
blunt  h(H)k ;  or  if  this  cannot  be  ii'udily  dont*.  ncttx'h  it  in  tho  iiiiddlo 
line  or  divide  it.     The  drawing  downwanls  of  the  iHtliinuH  Ih  greatly 
facilitat(»d  by  dividing  ti*ansversely  on  the  cricoid  tlio  layor  of  fawia 
which  extends  from  tho  caicoid  cartilagi^  to  thi>  inthmuH.     My  doing 
this,  moreover,  the  wounding  of  tho  w'xuh  ImIwimmi  the  layi'rn  of 
fascia  will  be  avoidfHl.     Th(^  fii-Ht  two  or  tlin'«»  ringH  of  tin*  1rac)ii>a 
having  now  been  fully  ex]M)S(sl,  and  all  art<'rial 
hfemorrhag*'  ari-cstod  by  ligaturi?  or  ]>rcHMurc- 
forcepH,  thrust  the  slmrj)  h<M)k  into  the  trachea 
imme<liately  Ixdow  the  cricoid  cjiililag*-,  and, 
Ht«»adying  it  in  this  way,  divide  the  first  two  or 
thrfM*  rings  by  thrusting  in  tho  knife  with  the 
back  of  the  blade  direet^nl  downwanls  and  hy 
cutting  towards  the  cricoid.     Venous  hiifnior- 
rliage,  exce]»t  from  a  large  vein,  which  of  course 
should  be  tie^l  or  clam ]»«•<],  ne#?rl  not  dehty  tlie 
opening  of  the  trachea,  as  it  dejxjiids  on  engorgement  of  the  right 
side  of  the  heart,  and  will  di»*apis;ar  after  two  or  thret*  inKpinitjoiiH 
through  the  tracheal  wound.    The  wound  in  the  trueh'^i  Ix'ing  lield 
open  by  the  trach<.*rtl  dilator,  jja-^  the  outer  tuU%  in;ide   wedg"- 
Rhape<l  by  pn^i-^ing  it   U'tw-'^n  the  finger  and   thumh.  into  the 
trachea,  and  th*'n  inim<.'<liati'ly  \u*^fri  i\if  inner  cannula,  .'is  until 
this  iti  done,  air  eannot  fr'rely  pa^*»  through  Ih'*  tiil>«f.     h*n'tn*'.  the 
tube  //'  f'fu  by  Xr:ii]i*'*fU»tiiy  ^-ij^^r-  tied  U-hind  ih"  fi<-<k.     Wher*? 
the  ojieratiofi  i-  y-jionu'r'l  tor  'loiij*  oi  diphtheria,  th*-  tuU-  ^liouM 
ni»t,  ar  a  rule.  1>-  JTi-^rr"*'"!  n*  on'",  hwi  i/ie  wouf.d  }j«:Jd  o|*<'n  hy  Ui*i 
diliiUfT.  ajjd  ai;y  fii-^r  u.*  a.hi'-i!:'-  i**tsi'tvt*\  '.;.  a  f^a^her  ^.t^^A  \fAU 
down  into  XtJ-  t?a');ea  -x:  *\  tjj,  .u**,  *i.i-  ;:jjv.'.z    oi   A  M..-  d'*i  -  i.'A, 
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ilSa  IIIMRAHES   OF  BEiJIOSS. 

the  tnichea  ahculd  still  be  opt^tiod,  the  obstructing  mtmrbnuioe 
romiivoil,  and  mlificiul  rpfipimtion  perHevcfreil  in  for  iMuni!  tinia. 

J)iiii;fi-n  tind  iliffitull'i-f  •>/  thf  iijH-ruli'iii. — Where  thi"  ojn>nitioii 
can  bf>  done  d[>1iberitt(<ly,  utid  on  b  ]>atient  witli  ii  thin  ii(«k,  it  is 
attondod  vith  mi  great  ilifHciilty ;  but  whe)v,  as  i»  frc<i.[iii.'iitly  tlie 
cttBe,  it  hikH  ti)  lie  iiutlertalcen  on  no  emergiincy,  piuMtbly  with 
inHufflciont  light  and  with  nn  nkillnl  awiatant  At  hs.aA.  or  ua  0 
yoiui<;  chilli  <ir  iufont  with  a  (at  neck,  atid  hoe  to  be  uimpIntM 
m|ii<]ly  t')  prov.int  diyith  from  sufffication.  it  is  perhajis  one  of  the 
rniisl  tryiii;;  tbid  the  Hiirgiian  is  callpii  uiK>n  to  iierfovni.  Thn 
dmit.n.i-H  iiitii  wliirh  tho  innitlM'rinnct.Nl  ikod  tinw^try  niuy  thea  fiUI 
iirelb'>f,.IUi«iiig;- 

1.  'I'll'  lu/itiil  liiif  IT  llir  iliyriiiii  nirtiliigf  may  be  iniBtiiki'U  f'T  tlie 
crioriid  ciirtilii'ir'.  ;iiid  ihn  itidmon  mndo  tbi'oiigh  the  tbjTti-hyoid 
membrane  ov  intn  1h»  thyrr)id  nirtilaift'.  Tliia  miatiike  ciiiild  huntly 
wciiv  I'xr-i'jil  :i]  ii  fiit-iii'cknd  ohikl.  fvnd  tht-n  only  tbrwugh  cfirKlnM- 
in-.-  Ill  1  ■•■-  ■!.  ■-•  liiiiuiiin  the  iHJUtiiMi  of  tlie  uriooid  eui-tilii([e  bolure 

li.._:..    .1  I"    r    ilKill. 

'   '   '  ' "  llf  t/fritn~iif/<ii'ii  numrh  nuiy  bi-  mitieti,  and 

tl,r  .|,--,.i:..i,  ,  nil".]  to  iiiiei  or  othfT  Hid.'  i.f  thii  fi:.il..>ii.  Tho 
tliyiiiiil  l""ly  Mild  I'vn  thi;  vorotid  mln  v  li  ■-  in  il:>  \i  i\  lipi-n 
wKiiiiili'ii.    'Yi>  iivuid  eiich  a  diiuwter  Ibi'  1'<  -■  M  |ier- 

foiUv  Mtnii^lit  and  tbn  incisina  mndn  iir<  m  .'  i  l!r  line; 

i)ii..-'idi>..f  tbr  w..m»l  sb.iidii  not  V' ii^l.iiict'il  r m>,,i.  ; (bur; 

^iikI  ill'  II' I"  \  liiij<  I  -li'Hil.l  111'  iiaivl  from  tiiii<<  t<i  tiiii''  to  iiinkii  sunt 
III  '■      .1.    ..  ■    .■■!.■    in.nli' iivor  thu  tTBChea, 

.  "V    f«-   maitr,  nnd   consnqlKTitly  bo  a 

.-I'll  ■  ■  ■■■  .  'I  '  .  I  . .  II  ■  '1  III  ■Iniwiug  dii\ru  the  thyroid isthmuo, mid 
ill  ■  ■  '  :■  M  ii--:i  l...r..i-e  it  ia  ojicndd.    Tlio  incision  «lumU 

II   ^    '   '  .  "    in  iiK'b  iiml  a  halt  long  t'Vii|i  in  it  child. 

I     . .  ■■.,.,,    ,.../„,  ™„y  (if  w-iii'ilril.  find  the  step*  of  tiM 

i>]ii  I  iii.ii  I ii~i.l'  nililviiniicdcil  by  hri'OiinTbiii.-f.    Tbi'ir  walla  uro 

5.  The  h'i/e  mnij  i\'-i-f«riltr  Ihr  paltrr.'i  '        '  ■■■  ''■  n   iind 

enter  the  awophagun.    t '(lution,  timrof"!'     i        i.       i       .ml  Ji.nit' 

ftdvisn  tbnt  tliM  kniff'  iibnuld  In  held,  vliil- i-m^  ilf  tnicheo, 

with  the  fi>if<fing<'i'  iilat'cd  OD  otiB  side  liulf  iin  iiiiL  fioiii  ite  point, 
sothiit  it  caim'il  ]''ii«trnl«  h>a<t«ii]i!y. 

6.  Till'  !■•<'■'/■  iiiiiii  uli'fi  to  line  tliie,  iuHti'od  of  itiitfrin).*  tbf  ttuchw. 
This  ran  hjiidly  bii(tji.in  i(  tlw  trnfthnn  i«  lis"'l  l.v  lb..  ^Imr].  hiM^ 
rtnddruwn  whII  forwiinl  into  the  WMUid  «Ki!-i  i .-  [ :if.«t. 

7.  Thr  iiLiomimtr  ivut  a«ii  rrv«  tlit  ; ■.   )mti 

uurMnfM  in  incising  tha  tmi^hiM  during  till    i  i  Un' h>w 

openilitin,  Thf  knife,  tberetorp,  should  In  i;i:i.:iliin  d  uiib  the 
\inck.  of  tho  bliidi'  towmiiH  the  sl«niuni,  mid  tho  iiKiniijii  uuuIh  (miD 
Iteliiw  u|>wiinl». 


TRACHEOTOMY. 


583 


8.  Blood  may  enter  the  trarheit^  and  if  alloweil  to  remain  there 
will  coagulate,  and  the  clot«,  bein^  dniwn  into  the  bronchi  and 
acting  as  plugs,  may  cause  suffocation.  This  danger  should  be 
guardeil  against  by  tying  Jill  bleeding  vessel*,  and  thoroughly 
exposing  the  trachea  before  incising  it,  lest  thei-e  should  be  a  vessel 
in  front  of  it.  Should  only  a  little  blood  entcT  the  trachea,  it  can 
be  coughed  up ;  but  if  the  amount  is  largo,  the  i)ationt  should  bo 
turned  on  his  side,  and  the  head  depressinl,  the  wound  of  course 
being  held  open  by  retmctors,  to  allow  it  to  run  out ;  or  if  this  docs 
not  suffice,  an  attem]>t  must  be  made  to  it^nove  it  by  suction. 
When  there  is  a  general  oozing  of  blood  from  the  wound,  the  intro- 
duction of  the  tube  will  ])revent  moi-e  escaping  into  the  trachea. 

9.  The  trarheoUmt  tf  tube  may  Ite  /(freed  heffvent  the  fascia  and  the 
front  trail  of  the  trachea :  or  one  valre  of  the  tnh'  may  Ite  passed  insidf 


Fia.  292. — Sankey*8  forceps  for  introducing  tracheotomy  tube. 


Fio.  293. — Author's  pilot  for  Mr.  Morrant  Baker's  soft  tube. 

the  trachea,  and  the  other  ontside, — To  oscaj)e  these  accidents,  the 
incision  in  the  tracht»a  should  Ik^  free,  and  its  (nlgcs  well  retracted, 
or  one  edge  may  bo  lieM  up  by  a  shai*p  hook.  To  ensure  both 
valves  entering  the  tnichca,  tht'y  should  1m?  pressed  well  together; 
this  may  lie  conveniently  done  by  Sankey's  forceps  (Fig.  292). 

10.  The  tube,  irhere  memfyrane  is  jyresent,  may  ftf  fwssed  between  the 
tracheal  vjaUand  thefdsf  membrane,  a  danger  that  may  be  guarded 
against  by  removing  the  membrane  before  introducing  the  tube. 

11.  The  tube  had  been  ^Hissed  upwards  into  the  larynr  instead  of 
dmvnwards  into  the  trachea. — No  excuse,  and  it  is  to  be  feared  no 
remedy,  could  be  found  for  such  gross  ignoi-ance. 

After-treatment. — The  room  should  l>e  kei)t  jit  a  uniform  t(»mpera- 
ture,  the  air  rendered  moist  by  means  of  a  steam-spray  apparatus, 
and  the  bed  well  surrounded  with  curtains.  The  inner  tulnj, 
especially  if  the  operation  is  performed  for  diphtheria  or  croup, 
should  be*  fn»ed  at  frequent  intervals  with  a  feather,  or  with  a  small 
sponge  fixed  on  a  wire,  and  well  (;leansed  by  the  nurse  at  least  two 
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oi'  thrt'o  timos  a  clay.  Th(»  outer  tube,  which  also  requirea  cleansing 
oTK'o  a  (lay,  should  only  bo  removed  by  the  8urg<H)u  hini^elf. 
AVIkmc  it  is  necessary  tliat  a  tube  should  be  worn  for  any  length  of 
liin<>,  ^^r.  Morrant  Baker's  india-rubl)er  e-annula  should  bo  siilwti- 
tutcil  for  a  silver  tube.  1  havc»  employed  this  immediatt>ly  after  the 
o]Hiati()n,  but  it  is  jx^rbaps  safer  not  to  do  ho  until  the  wound  has 
bcrMi  <lilat«'(l  tor  a  few  dayn  by  the  nilver  eanuula,  as,  at  tirst,  the 
iMsiliciH  V  <»t  tin'  traclieal  rings  tends  to  close  the  wound,  and  the 
iiidia-iiibboi-  has  b(^»'n  lV)und  in  some  instances  not  sufficiently  stiff 
to  resist  their  })n"ssun'.  'L'he  pilot  shown  in  Fig.  2JK{,  inasmuch  as 
it  reiubrs  the  end  of  tlie  tube  stiff  and  wedge-shaped,  fiu'ilitates  its 
introduction.  The  india-rubber  tubes  may  be  worn  with  the 
jrn  itot  con  I  tort,  and  for  jiiolonged  ]H^riods.  I  have  now  a  }vatient 
who  h:i>  worn  thcni  for  u])wards  of  five  and  a  half  yeai*s.  When 
lined  witli  ( iinva^,  as  su,L;;j:estcd  by  Mr.  Maker,  the  tube  will  last  in 
\crv  i:iuu]  conilition  toi'  n<'arlv  twelvemonths.  If  a  silver  tuln?  Ik? 
worn  it  sliouid  1m'  oxaniincd  on  each  removal,  any  blackening  of  the 
end,  Mud,  of  (onrsc.  the  jirescnce  of  blood,  Indng  an  indi<'ation  that 
ul«'«iati«in  i^  in  ])ro^^r»'ss.  The  tuln^  should  oidy  1h»  woni  as  long  as 
ro<|iirMtion  tliroULdi  the  glottis  is  imjieded.  To  detennine  when 
it  ni;iv  Ix'  dispensed  witli  it  is  mi»relv  necessary  to  clos**  the 
wound  witli  the  lin;z»'r  and  tlius  test  the  breathing.  As  a  rule,  it  is 
Ixtt'i  to  Kiiiovo  it  at  first  only  during  the  day,  or  for  a  few 
hoin--  at  a  time,  oi*  where  a  fcrnestrated  cannula  is  used  the  external 
op.'niuL'  may  be  Nto]t]»ed,  for  certain  periods,  with  a  plug  to  gnidually 
acf  u>tom  tlic  i)atii'Fit  to  breathe  tlirough  the  glottis.  "NMien  the 
tube  has  btM'ii  Worn  for  jinv  lent^th  of  time  some  ditficultv  is  often 
e\|n'riineed  in  leaving  it  ofV.  T'liis  may  de])end  chieily  on:  1,  the 
formation  of  uranulations  in  the  trachea  above  the  opening  for  the 
tub"-:  -.  adii*  ■>ion'<  of  the  vo<al  cords  to  one  anothei-;  and  .'i,  pmilysis 
eonipiete  nv  jiartial  of  the  intrinsic  muscles  of  the  larynx.  Where 
•Taniilatinn^  are  tlie  cause  of  tb(»  (jhstruction,  tliev  should  be 
touched  at  int<  rvaU  with  nitrate  of  silvca*.  Where  there  is  adhesion 
of  the  \.H  ;il  (<>i(U  the  ;^lottis  mav  either  ho  dilated  bv  (.)'l)wver'8 
tulw  ->.  nr  the  adhesions  broken  down  }»y  ]>robes  ])ass(Ml  u])  through 
the  wound  ni  d<.\vn  through  the  mouth.  The  ]»ower  of  the  muscles 
may  Im-  re->l..ied  by  Lralvanism,  one  j>olc  In-ing  ]>laced  in  the  larj'nx, 
and  the  nih«r  ovr  the  situation  of  tlie  recurrent  laryngeal  nc»r\'e. 
In  cjiildrcn  tli*'  ((Miditiofi  inijn'oves  as  they  grow  ohler  and  as  the 
lar\ii\  iHcumfs  more  developed. 

L  \i:VN(ioioMv.  l\»el  for  the  cricoid  cartilage,  and  if  the  case  is 
uiL't-nt,  and  the  patient  evidently  ///  »./7/v////x,  plunge  a  jKniknife 
thmuLdi  the  >,kin  and  subjacent  crico-thyr(»id  membrane  trans- 
versely, immediately  al»»ve  the  cricoid  j'aitihi^re,  and  hold  the  wound 
njx'ii  )>y  ,1  hair-jtiii.  j>:e<»'of  wire  from  a  cliam])aj^ne  l>ottle,  »V'C.  When 
///'•  iijii'iutioii  (an  be  done  deV\\H'Y;v\.vA\ ,  "vwaVv^  a\\  "ww'Wwv  vjiLvvetlv  in 
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the  middle  line  of  the  neck  from  a  little  above  the  lower  border  of 
the  thyroid  cartilage  Ui  a  little  below  the  upper  border  of  the  cricoid 
cartilage  (Figs.  29(1  and  294,  c],  and  the  crico-tbyroid  uiembnine 
haTing  been  thus  exposed,  ineiso  it  tmnsveiiwly.  introducing  the 
knife  inunediatoly  ubuve  the  cricoid  cartilage,  so  as  to  bo  ns  far  aa 
possible  from  the  vocal  cordx,  and  in  order  to  avoid  wounding  the 
little  crico-thjToid  urtcry  which  anatitomoeoH  with  its  follow  usually 
across  the  upper  piirt  of  the  «pace.  This  artorj'.  though  commnnly 
so  insignificant  that  any  liii'morrhage  fivm  it   ciiuld   Ito   ii'.idily 


Fid.  294. — InciaionB  in  certain  opemtinnB  on  the  neck.  n.  Subbyoid 
pharvngotomy.  /-.  Thjrotomy.  r.  inTjugoturnj.  d.  Trmcheotomj  ahoTe, 
and  r  below,  the  iklhmun  of  tliyraiil.  /.  Lignture  oC  nubclaTJnn  (3rd  part). 
g.  Ligaturo  of  lingual.  Ii.  L^gnture  of  lemporal.  l.  Ligature  of  comnion 
carotid. 


controlled  by  tho  tulie.  is  somotinics  of  considemblo  siao,  and.  if 
then  wounded,  would  reipiire  tyinp;.  Thfi  liirjTif^toniy  tube  should 
be  somewhat  oinipressoil  from  aliovfi  ilowiiwiirdw,  m>  as  liett<'r  to 
oorresjiond  with  tho  shape  of  tho  cricii-thyroid  space,  Some 
surgeons  recdintiiend  that  the  iiieisiim  thn)ugh  the  crico-thyroid 
membrane  should  lie  vertical  as  the  anterior  jugular  veinK  and  the 
aico-thymid  muw^li»ii  have  lioen  injured  in  making  tbo  tniiiHverAe 
incision,  and  an  ai'rial  fistula  bus  at  timi-s  rcmaiiie<l  nft^r  the 
latter  has  lieeti  I'liiplnyi^.  Further  the  vortinil  jiicirtion  has  ttvi.% 
advantage,  that  it  can  lie  prolonged  downwarAs  ftv\u^i¥^^  •Oftv  cdosA. 
CttrtiJj^ip  It  more  nxmi  is  iwiuired. 
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u  prolougin^  tlie  incision  in  the 
titichoa  through  the  cric»id  rartilrige.  It  ie>  Hometimits  done  vheii 
there  is  not  room  hetwecn  tho  ciiooid  mi'tilagD  anil  the  iHthmua  frir 
the  perfoniinnce  of  tnwheotomy ;  also  for  the  purpose  of  retnoving  n 
j^owth  from  Ihe  liu'jiix.  Although  no  harm  mtt^  follow  tlii!  iliviiiiun 
iif  the  I'rii'oiil.  it  ahoul'l  l>e  avoided,  if  pUMable,  as  the  integrity  of 
thii  tiirytix  i^  Ihei-eby  iutei'fered  with,  and  eorioUH  impuirment  of  th« 
vrirvi]  !i)>finiiilii-i  hiifl  'i(M'nsi(innlly  Iwion  the  result. 

'''.■■■,-  ■:    I  .■   .  I'  "•'  ■■;.'  ■■■rS*/i7'v  '/  irachetAmoy  and  iaryngnlmiiy. — 
I,-jc.  ■  ■    I     ■  II  I.  ■    -'.fr  operation  and  ciui  be  done  with 

iH' "  i  I   I'    '    I'  1 1'  "I  limy.      Par   this   mnson    it   ia  ^kd- 

'  i""- I'  I"  i I'  I  i..ki'iMiniuiBm('rgBnoy.  «s.  (or  iiutanco, 

tlu-i-nt.'ii.xl  niiUirt'iii Kiiii.  i.lir  impAction  of  nporlion  of  foo^  At 

the  mitnuit*'  of  the  Inrytix.     In  rJiildnai  tnu-'hi-otomy. 


)    of    I 


I  oinrrgcDi'y,   Inryn^-tTachootoiiiy,  shoiilil  alwayH  lie 


liiidfrtiikon,  as  the  crieo-thyroid  spur 
a  liiliii.     In   iiilults,  whew  eithii   I.^ 

lip  pL.if..n 1  il.'libentt^ly,  thn  r.].ii. 

Ill  vjiriLiiici'  iiH  lu  whii'h  oi)emli -i 
viii'VJiii,'  roiiilitiiiiL.a  palling  for  :■(: 
IhiIow  tlii>  gli'ttis.     Vi>v  my  ov-k    ■ 
{ex(«pt  in  VJist«  .if  .■iiiergenoj-).  :•-  i  ■ 
with  the  iiite»ntv  of  the  lai'yii\ 
"■fenhmto    ' 


n  ih-1 


)-thyr.ii(l  1 


mlin 


J' II 


r  to  inflnuiiiiatiim 
oid  joint.     Further,  ther 


initll  to  otlinit 
nheotiMiiy  oan 

iirci  snninwhat 
<  itukMi  for  th« 

I'    :iil'>]iil.-4itl^<i8 

■    M...l,-.i-,my 


..i.'i  .'I -rthe 

tlin  cried- thyroid 
i  often  iliffloulty 


■r  laying  opi'n  the  lurynx  from  the  front  hy  ilividmg 


middle  liii 
ir  or  II  foreign  l>Mty  ii 
ifful  utt^mpt  lias  Ix'M 


may  be  it>quired  for  the 
ipactod  in  thii  hiryiix  after 
■nude  to  ejctrHct  It  by  the 


>•  tlin 


ii-.d  ('. 


iini>(Iii%to2(l%}tonl]ny... 
'■  i;ro«lh.  &i'.,  ami  lirinjj  tin 
lili'  tliim  by  silver  wire 
■^I'lil.i  nut,  howftvor,  h(i  )«i^ 


■v-i'lher 


ii.'^i'd  liir. 
iLKc,  ■WTicu  thn  removal  of  (ho  p-owlh  la 
■I.:  -I  li  ith  hitiiuorrhagfl,  trachmitoniT  should  tmrt  bo 
I  )i'  >  riii'lii'a  {ilii)^)^  by  IluhnV  L'unnulA.  The  head 
low  nnil  on  i>n<' tddo  nftj'r  theoperntinn.  nodfhu  tiibn 
(diblf  lit  .inw  or  wJlhin  twenty-four  liotiix. 
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Subhyoid  PirARYNOOTOMY  consists  in  opening  the  i>harynx 
through  the  thyro-hyoid  niombrane  (Figs.  290,  a,  and  2fM,  a),  for  the 
purpose  of  removing  a  tumour  or  impacted  foreign  body  at  the 
entrance  or  in  the  uj)i>or  pait  of  the  larynx.  It  is  8o  rarely 
required  that  the  steps  of  the  operation  are  not  given  in  detail. 

Intubation  of  the  lauynx  consists  in  ])assing  a  properly- 
shaped  tube  through  the  glottis  by  means  of  a  forceps  or  pilot 
invented  for  the  purpose.  The  tubes  now  used  are  those  known  as 
0*D wyer's.  Intubation  is  employed  as  a  substitute  for  larjTigotomy  or 
tracheotomy  in  certain  crises,  a.s  oodomatous  laryngitis,  membraneous 
laryngitis,  &c.  It  docs  not  seom  likely  that  intubation,  as  has  been 
maintained  by  some,  will  rt»placo  tracheotomy  for  membraneous 
laryngitis,  since  there  is  a  dang(jr  of  the  membranes  being  forctnl 
into  the  trachea  by  the  tube,  thus  causing  obstruction,  nor  does  the 
intubfition  admit  of  the  removal  of  the  membranes  ns  can  be  done 
after  tiucheotomy.  In  oedomatous  laryngitis,  however,  it  is  a  very 
useful  procedure. 

Laryngectomy  or  extirpation  of  Tiie  larynx. — Partial  or 
complete  removal  of  the  cai-tilages  of  th(»  larynx  may  b(»  required 
for  malignant  disease  when  the  gi'owth  is  confined  to  that  organ 
and  the  glands  in  the  neck  are  not  involv(*d.  l^^irst  perform 
tracheotcmiy,  and  plug  the  trachea  with  Ilalurs  tampon  cannula, 
and  continue  the  administration  of  the  aniesthetic  through  it.  Next 
make  an  incision  in  the  middle  line  of  the  neck  from  the  hyoid  bono 
to  the  tracheotomy  wound,  with  a  transvers*^  cut  at  each  end  if 
more  room  is  i*equire<l;  free  the  upper  part  of  the  trachea  and 
the  larj^nx  from  their  attiichments  by  dissecting  close  to  these 
structures,  securing  all  bleeding  vessels  as  they  are  divided.  Divide 
the  trachea  above  the  cannula  and  detach  the  larynx  from  the 
remaining  connections,  working  from  below  upwai-ds.  Where  part 
of  the  larynx  can  bo  saved,  the  lisks  of  the  operation  will  be 
greatly  lessened.  Lightly  plug  the  wound  with  aseptic  gauze, 
leaving  the  cannula  in  situ  for  twentj^-four  hours.  The  patient 
should  lie  with  his  head  low  and  on  one  side,  and  should  be  fed  at 
first  through  a  soft  tube  passed  down  the  (esophagus,  and  by 
nutrient  enemata.  On  the  healing  of  the  wound  an  artificial  larynx, 
if  the  whole  organ  has  been  removed,  may  be  fitted  to  the  parts, 
by  the  help  of  which  the  patient  will  be  able  to  speak  moderately 
distinctly. 

diseases  of  the  parotid  gland. 

Parotitis,  or  mumps,  is  an  acute  infectious  disease  attended 
with  sharp  febrile  disturbance,  and  with  a  local  inflammation  of  the 
parotid  gland.  There  is  generally  much  pain  and  swelling,  but 
neither  rtxlness  nor  tendency  to  suppuration.  On  the  subsidence  of 
the  inflammation  in  the  one  gland,  the  opposite,  if  not  alieady 
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uSected,  generally  becomes  inflamed,  or  more  rorelj  the  teatiule, 
ovary,  or  mamiua  is  attacked — n  condition  spoken  of  aa  met&staeis. 
Conlineineiit  to  the  hoiL»c,  a  gentle  laxstiTe,  and  a  belliulonna  or 
opiate  liniment  or  poppy  fomentatione  to  soothe  the  pain  id  nil  that 
ia  usually  required. 

Parotitis  may  follow  surgical  operatioliH,  especially  those  involving 
the  abdominal  caTity.  It  soon  subsidos  if  the  original  wound  nuiB 
an  iiiieptic  uourao,  but  if  it  be  dire  to  snptic  abaorptiim,  Huppurution, 
a«  a  nilo,  quickly  ensues  {/iffiKiuin). 

Parotid  AiwrESsEs  ehould  be  opened  by  on  iiioiwion  in  front  of 
the  p(]st4}rioi'  liorder  of  the  jaw  to  avoid  the  external  uaroliil  art«ry. 
and  |)arallel  to  the  facial  nerva. 

I*ARuTiu  TruouRS  may  be^n  in  the  parotid  gland  itself,  ur,  as 
ia  ptirbaps  more  often  the  aiBe,  in  one  of  the  lymphatic  gliintis 
sitiiatod  nvPT  it.  They  have  a  great  tendency  to  di>ipla»?  or  dtuttruy 
the  parotid,  and  to  extend  deeply  amongst  the  important  Ktmctiirwi 
behind  the  ramus  of  the  jaw,  where  they  may  surround  the  cnrotid 
artenea  or  even  enemoth  upon  the  pharynx.  In  stmcture  they 
inay  be  hbroiie  mjxomatoiis,  cartilaginous,  Harcowntouii  at  oar- 
cuiomatouH  The  tumour  howcrei'.  iiiUHt  common  in  the  ptmtiil 
region  (onsintH  of  cartilsj^  inUinnixed  with  filirous  tissue,  with 
atrophied  glandular  elfmi'ntiit  and  often  with  mueous  tiieue.  The 
tortilage  whuh  so  trcquentlv  exists  in  parotid  tumoiuv  is  boli(>T«d 
tj  I  p  I  til  1  tr  III  thf  elf  inentii  of  the  mdiiuontary  futlal  stilloturo 
I  I        I       lopiiiint  of  the  lower  juw,   and  kntiwu  as 

M  1«  am  very  rare,  but  cystie  degenoration  of 

tl  (  itifrHquont. 

^  «  — The  difierentiiii  diagjioaiB  of  tlie  vuriuiu 

pan  ti  1  tiui  i-o  inn  t  biihi>roatteuipted.  Norisitof  eonH»|uenu«, 
att  it  IH  often  impossible  before  removal  to  determine  their  BXtuit 
nature  Thr  practical  pouits  for  the  euigeon  to  uoiisulcr  aiv, — 1« 
Ih  ,t  ntl  III  (  n1  or  maliffnant!'  C^n  it  be  safely  rcmov^  F 
/  «   slowly    and  are  ut  first  freoly  raovonble, 

1  itcd  (Trcuiiiwaibed,  hard  and  firm  or  tMUnl- 
t  I    nase  in  eitse  tboy  may  become  soft  or 

II  1  it  hi  r  fnim  mucoid  soft«'ning  or  cystic  degene- 

ratiun  i  hi  -<ki[i  o\  er  tli»ra  though  stretclicd  and  thinned,  is  noa- 
mllurent  and  thi  glanilH  are  not  affeutctl.  Miiliffnai'l  tumour*,  on 
tlu.  other  hand  givw  npidlv  ore  ill-definix]  in  ontliiic.  t{i>nM«ll7 
soft  or  8(111  Huctuatiiig  and  becoait- firmly  tixwl  to  tlii' siirromiding 
parte  tW  ekin  ixadbt-rent  purplish-red,  brawny,  iiilillnitMl  with 
the  growth  and  later  ukemted  ;  aud  the  lymphatic  ;?liiTids  iiri> 
enlarged  \ii  iniio<ient tumftur  however,  aftorhaviii^-ginun  slowly 
for  niun^  jenrs  mm  suddinlv  take  on  rapid  growth  uiid  iiiiilifniiiut 
characters 

Irtatmnit — When   tliP  timii  ur   iipiKuirs  i!iiiiii-'''iti   iif  niodrrste 
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size  and  freely  moveable,  indicating  that  its  attachments  are  not  deep, 
there  can  be  no  question  about  its  excision.  But  when  of  very 
large  size,  especially  if  firmly  fixed  to  surrounding  parts,  or  if 
maUgnant,  unless  quite  small  and  the  skin  and  glands  are  not  to 
any  extent  involved,  it  should  be  left  alone.  The  Operation, — 
Make  a  free  longitudinal  incision  through  the  skin  and  fascia  to 
thoroughly  expose  the  tumour ;  it  will  then  often  readily  shell  out 
of  its  capsule.  If  not  dniw  it  forward  with  vulsellimi  fora^jw,  and 
soiNirate  its  deeper  attachments  with  the  handle  of  the  sciiliiel  and 
occasional  touches  of  the  knife,  the  edge  of  which  should  be  turned 
towards  the  tumour  to  avoid  the  bninches  of  the  facial  nerve  and 
other  important  sti*uctures.  The  pmximity  of  the  cai'otids  should 
not  be  forgotten. 

DISEASES   OF  THE  THYROIB   GLAND. 

Broxchocele,  goitre  or  DERBYSHIRE  NECK  is  an  enlargement 
of  the  thjToid  gland.  It  may  l)e  due,  as  is  c<^mmonly  tlic?  case,  to 
simple  hyi>ertrophy  of  the  normal  tiKsucs  of  the  oi-gan  {irrdiuary 
goitre)^  and  may  then  involve  the  whole  gland  or  one  <»f  the  lateral 
lol)es,  or  rarely  only  the  isthmus.  In  other  instances,  the  h^-jXT- 
trophy  may  fall  chieHy  on  the  fibrous  tissue  constituting  the  sej>ta 
of  the  gland  [Jihrous  f/oitre).  Or  along  with  some  amount  of  siiriple 
hypertrophy  and  increase  of  fibrous  tissue  [ndnwmn),  one  or  more 
of  the  normal  alveolar  spaces  may  become  enlarge<l,  fonning  single 
or  multiple  cysts  {ci/stir  (joitre).  Such  cysts  contain  when  single  a 
serous  fluid,  or  when  multij)le  a  colloid  or  a  dark  gnimous  mate- 
rial sometimes  mixed  with  altei*ed  blood ;  whilst  occasionally  pro- 
liferating growths  project  into  their  interior  from  the  cyst-walls. 
In  other  instances,  again,  but  more  rai-ely,  the  hypertrophy  is 
associated  with  a  great  increase  in  the  vesst^ls,  and  a  forcible  and 
expansile  pulsation  is  givttn  to  the  gland  {puhathnf  yottrt').  But 
the  tissues,  bedsides  hyiHTtroi)hy,  may  undergo  secondary'  changes. 
Thus  calcification  may  occiu*,  and  the  enlarged  gland  biH'ome,  in 
places,  of  st(my  haitlnesa  [ailvijicd  goitre),  or  tlie  fluid  nonnally  con- 
tained in  the  alveolar  ciivities  may  assume  a  colloid  character. 
Lastly,  the  enlargement  of  the  thyroid  may  bi»  due  to  malignant 
disease  (vudiguant  <iditrt).  Goitre  in  cei-tain  ilistricts  is  endemic, 
especially  in  tlie  Ehone  Valley  in  Switzerland,  and  in  DiTbysliire, 
and  is  Uien  frecpiently  associated  witli  the  condition  known  as 
cretinism.  It  also  occurs  sporadically  ;  and  in  soim*  cas<'s  again  is 
accompanied  by  a  jwculiar  jerking  beat  in  the  carotids,  anaemia, 
and  a  prominence  of  the  eyeballs  [txophthalmic  gottn)^  for  a  full 
account  of  which  a  work  on  Medicine  must  l)e  consulted. 

The  Hymptoms  common  to  any  fonn  of  enlargement  of  the  thyroid 
is  a  swelling  taking  more  or  less  the  characteristic  shajK?  of  the 
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I  ^-liiiiil,  tiTiil  iiu'vuis  with  the  larynx  in  lU'^'liitit.ioii.      In  tbi>- 
J-   llie   ijiliirK'^"iP"t  IB  genemllj-  uiDtltiiilf :  but  Bimiulimi's. 
|H'i'iiil1y  in  Hwitswrknd,  the  goltJr  f(irm«  u  lar^  muwi  ItiUic- 
ii'Ti  in  fiijiitof  the  iiM'k,  anil  may  prtow  ujiun,  ur  tvcti  displucv, 
liiiL-u-,     It  iicouTB  chiefly  in  women.     In  Iho 
,  K   .  ,|  I    .1  iiif-flm;tuutiii^,  luiil  of  iiuifunn  ntm- 
■I  iiii.rc  fluctuiitiuft  jilatcw  innyliefelt; 
'     linn  iind  hunt  and  ini>n*  or  Irae  lobcil 
Ui.ii     L.ili-i&oiitioii   has    faiken  place,   of  etony 
X  guiti'o,  whiuh  ia  very  rare,  may  be  kuowii  by 
nipiil  );i'iiuILi,  enliirgoil  glandiH,  and  the  otixer  sigim  uf  mali^^ianvy 
lYiHiiti'inciI  iit  piLf^  Hj. 

Till'  >'iinar  lit  oiidiMJiic  ggltro  is  nut  known.  It  has  btKin  ttttri' 
liiit'il  fi)  iiiijiiii'i'  water,  water  fntm  limestone,  and  snow  water,  but 
witliPiTit  I'lijicliisive  evidence.  It  in  said  lo  be  most  previilont  in 
viilli'V"  whi-ii.'.  troiii  their  dirBctiDn,  the  sun  does  not  penetmtei  *>'> 
dump  rioil.  liTid  ill  damp  parts  oi  towns,  but  auourdin|y>  to  Mr.  Utirry 
these  inHuencos  have  littie  oi'  iiDthiug  to  do  with  itx  umsntioii.  In 
sporadic  caaes.  hero<Iity,  distui'bnrice  iit  the  nexual  fuactione, 
and  conditions  prodiidinj;  congn^tion  of  the  head  and  iiisuk,  am 
given  HR  causes.  Beceiitly  it  has  been  shown  that  the  ai'tive  }>rin- 
ciple  in  the  thyroid  secretioii  is  an  albuminous  coinpotmd  i.'oiitmii- 
ing  iodine  {Ihj/rii-ioiliiif),  and  it  is  siiggestod  that  the  caiwe  of  gottre 
may  he  the  abseuue  of  iodine  in  the  Hystem  an<l  the  i.iitnpiinsating 
hyi*rtrophy  of  the  glund. 

Treutmrvil. — Sporadic  caaaw  of  ordinary  goitre  havp  hitktirta 
been  generally  treated  by  the  iutemal  and  tixtemal  ajiplicAtiuQ  of 
iodine.  Tliiia  the  synip  nf  ihn  iodide  of  iron  may  bo  given 
internally  iind  an  ointment  of  iodine  Hud  iodide  of  [xitwarium 
applied  extei-nally.  The  um  of  binindtde  nf  mmvury  ointmeDl, 
followitd  b}'  expiwuro  to  h  hot  sun,  has  been  much  jinuiied  in 
India.  An  ice  collar  hitn  sometimci^  been  of  wrvioe.  Itooently 
consideniblo  eucceea  has  attended  the  administration  of  thyroid 
extract.  Under  its  inHuonce  ordinary  goitres  in  young  Hiibjuota 
are  iliminiHhe'l  in  nizi\  and  the  gland  tiasue  about  cyst*  anil 
adenomata  atrophies  so  that  they  can  l>e  more  oai^ly  shdled  out. 
l-'ibroiiii  K*"'"'"  "I*  uninflnenood.  The  improvement  is,  as  ft 
rule,  only  ttioipotar^-.  Should  an  ojiention  snbMwiuontly  iMOoma 
the  1>l<;o<iint;  is  ouid  to  be  luen,  but  there  is  ii  greatv 
II  heiirt  fitiluTp,  Injection  of  iodine  or  of  jwi'chloridi 
i>  tlio  solid  portn  nf  thf  giYiwth  is  highly  iknf^enniai 
■iilh  liuving  occurred  eitJior  from  the  awjidciitaJ  entcsnoe 
'  1  of  the  iron  or  iodine  into  tt  vein.  In  f)f>lie  nod 
r  the  cyst  or  tumour  can.  n«  u  rntd.  }m  nmtilj 
diullcd  out  from  the  rost  of  the  gland.  Where  great  dyepnoiB 
has  threntcue<I  suifooatiuu,  Ous  wlintn  gland  hoe  boon  romored; 
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but  since  it  hiw  been  shown  that  such  removal  is  productive  of 
myxoodema  or  a  condition  like  it  {strnmnprim)y  it  is  a  (question 
whether  complete  removal  is  ever  justiliable.  It  is  l)etter  to 
divide  the  isthmus  in  the  middle  line  for  the  puqiose  of  freeing 
the  trachea  (which  is  compressed  laterally,  not  fi'om  before  back- 
wards) or  to  remove  the  isthmus  or  one  lobe  of  the  gland,  when  the 
rest  will  generally  shrink.  If  necossary  to  remove  both  lateral 
lobes  the  lower  end  of  each  should  bo  left,  namely,  that  part  into 
which  the  inferior  thyroid  artery  (»nters.  The  recurrent  nerves  are 
not  then  endangered  {Mikulicz' a  (qn^atitm).  In  removing  either 
lateral  lobe  of  the  gland  it  should  be  borne  in  mind  that,  although 
the  common  carotid  artery  is  pushed  outwanls,  the  internal  jugular 
vein  usually  runs  over  the  tumour,  being  held  more  or  less  in 
position  by  the  veins  opening  into  it.  Tlie  pulsation  of  the  artery 
is,  therefore,  no  guide  to  the  position  of  the  vein,  which  may  run  in 
front  of,  or  internal  to  the  artt^ry.  ( 'are  should  also  bo  taken  not 
to  open  the  thin  capsule  of  fascia  surrounding  the  gland  either  in 
front  or  at  the  out<3r  side  in  order  t^)  avoid  wounding  the  Itu-ge  an<l 
thin-walled  veins  which  lie  beneath  it.  Behind,  when^  this  capsule 
is  reflected  on  to  the  larynx  and  traclica,  it  must  necessarily  be 
divided.  At  this  spot  the  veins  should  ])o  tied.  In  all  opera- 
tions for  gf)itre  as  little  aniesthetic  as  possibh*  should  be  used. 
Endemic  [foHre  admits  of  little  treatment  other  tlian  removal  of  the 
patient  from  the  goitrous  district.  Af(iii(fn(tnt  ffoitrr  except  when 
it  involves  only  a  iK)i'tion  of  the  gland  is  not  amenable  to  tnjatment. 
The  propriety  of  partial  extirjiation  of  tlie  thyroid  for  ( xofththtil mic 
yottre  is  still  an  oj)en  (im^stion,  as  is  also  the  division  of  the  cervical 
sympatlietic  chain  and  t'j'vthyrope.nj  or  the  stripping  oft'  of  tlif'  caj)siile 
of  the  gland  and  suturing  the  latter  in  tin?  external  wound,  where 
ifc  may  undergo  atrophy  from  exposure  to  the  air  and  from  the 
thrombosis  of  its  veins  {JabtmhnjH  oprratiims).  For  the  general 
treatment  of  this  disease  a  work  on  Medicine  must  be  considted. 

Acut^  (joitre. — (ioitre,  though  usually  chnmic,  sometimes  occurs 
in  an  acute  form,  the  gland  increasing  to  the  size  of  an  orange  in 
a  few  days,  and  ciiusing  severe,  or  it  may  be  fatal,  dyspncea,  from 
pressure  on  the  trachea  in  consequence  of  the  enlargement  taking 
place  so  rapidly  that  the  fascia  of  the  neck  has  not  time  to  yield. 
It  occurs  in  young  subjects  both  sj)oradiciilly  and  endemically.  In 
these  instimces  it  sometimes  makes  its  way  behind  tlie  stenium,  so 
that  it  is  difficult  to  get  b<.4ow  it,  even  if  tracheotomy  is  perfonned. 
The  cause  of  the  dyspiuea  may  not  be  very  evident  before  the 
operation.  Treatment. — The  pressure  may  sometimes  be  removed 
by  simply  incising  the  fascia  of  the  neck.  (.)r  tracheotomy  may  bo 
done,  and  a  long  tube  passed  down  the  trachea  beyond  the  obstruc- 
tion ;  or  the  isthmus,  or  one  lobe,  may  be  excised.  The  })atient, 
in  the  meanwhile,  should  be  removed  from  the  goitrous  district. 
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DISKASEI  OF  THB  SPIKX. 
ScOLKIdlH  OH  LATBDAL  CORTATCBX  IS  B  oompl 

in  wUii'h  the  n\mo  forniB  tvo  or  mora  Utonl  mmea  witli  thnr 
uinvexiticH  in  opjiotiifai  directiona,  vliilat  the  rertebne  inTolnd  in 
the  ciu'vcH  arc  rutatcd  on  thedr  vertical  axes  h  that  the  apuunu 
procoBHCH  UTO  diroctod  towards  the  oonoKTity  of  the  oarrea. 

Caiiif.—'Uho  iiniuediato  cause  that  onderliee  the  forraatun  al 

lateral  cBrvatnra   is    the    mmjimI   coat- 

pretnou  of  Ika  nIervtrttbnU  MfMofM  fir 

lony  period*.    Tim  tmeqnal  amaj/nmaa 

may  be   induced   by   t,   any   coaJWan 

cauMiqt  pymanent  or  halritnal  otibipd^ 

at  Uw  PMTW  ana  Uw  ooaaeqnsmUiiiownur 

at  the  spine  oTor  to  the  omiosite  aide;'  nun 

as  unequal  lenKth  of  uie  lega,  kneek- 

knco,  flat-foot,  Uie  use  of  a  midaa  lag, 

habit  of  standing  on  one  1^,  sitting  arom 

legged,  congenital  dislocation  of  the  hip, 

&c. ;  2,  a  one-Hided  poeilJMi  of  the  body 

in  sitting,  standing,  or  lymg,  or  pradneed 

by  oerlain  ouiph^inMita,  as  nnr^g  or 

ciUTj-ing  vith  one  arm,  fto. ;  8,  ccaitawtioa 

of  one  side  of  the  cheat  foUowiwg  ■■»- 

jiyema;   4,  unilateral  conttaotion  <J  flw 

spinal    muscles   following    naralTM  5 

the  oppoeinif  muscles.      Hw  conditioaa 

mentioned  under  1  and  2  are,  horerer, 

by  tar  the  most   fi«quont   causta  of  the 

deformity.     Although  lateral  t 

ture  of  tlic  Kiiiiit.     (SI.      loay  be  induced  by  the 

liiirtholoincw'K  ir>si>itiil      alone,  there  are  certain  ci 

MiiKvuiii,  No.  1,116.)         appear  especially  to    prodiqioae  to  the 

deformity,  by  producing  a  general  mnt 

uf  ti»ii'  ill  th"  luuKi-kx,  Htruotural  weakness  of  the  ligamente,  and 

II  sofli'iii'il  •'oiiclitiiiu'if  Uieboum.    Such  are,  l.htn'edity;  2,  geiMnl 

di'bilily:   '-i.    liukitH;   iind  4,   rapid  growth.      It   is  mudi  ntcae 

frtitiit'iitly  iiii-t  with  in  pirla  than  in  )>oyH,  and  is  most  oommon 

triim  aliont  t)ii>  use  iif  f<jui-t<!en  to  rightecn. 

l''iUi"h«iii.--'V.\\f  li>ii(;-i»utinued  unequal  compression  cd  &e 
intci-^-ctli'bi'iil  i-nitiliiKi'H  uauaes  them  to  become  wedge-shaped,  a 
the  |H>rtitin  i>f  the  opine  L-orreeponding  to  the  cumproMed  cartiL 
to  iis^ninii'  o.jixKT  or  Inter  a  permanent  liitenil  curve.  Whilst,  h 
e\-i.'r.  11  ciii'vi'  is  thuH  Ix'iiig  produced,  say,  in  the  dorsal  regim  i 
itH  iimvexity  to  the  right,  a  compensating  curve  in  order  torn 
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the  equilibrium  of  the  spine  is  being  simultaneously  produced 
in  the  lumbar  region  with  its  convexity  to  the  left  (Fig.  295). 
Coincidently  with  these  changes  a  rotary  movement  of  the  affec^ted 
vertebrae  upon  their  vertical  axes  is  taking  place,  so  that  while  the 
bodies  turn  towards  the  convexity  of  the  curve,  the  apicos  of  the 
spinous  processes  turn  towartls  the  concavity.  Ilence,  in  addition 
to  the  formation  of  the  primary  and  the  secondary  or  compensating 
curves,  we  have  a  twisting  round  of  the  spine  within  these  curves, 
as  a  consequence  of  which  the  ribs  on  the  convex  side  are  carried 
backwards  with  the  transverse  processes,  causing  the  angle  of  the 
scapula  on  that  side  to  project ;  whilst  the  ribs  on  the  concave  side 
are  for  the  same  reason  carried  forwards,  producing  a  prominence 
of  the  corresponding  breast  (Fig.  296).  The  cause  of  the  rotation 
has  been  vaiiously  explained.  The  theory,  perhaps,  most  generally 
accepted  is  that  of  Dr.  Judson,  who  believes  that  the  rotation  is 
due  to  the  fact  that  the  posterior  portion  of  the  veriebral  column. 


Fio.  290. — To  show  the  effect  of  rotation  in  lateral  curvature  of  the  Bpine. 


being  a  part  of  the  dorsal  parietes  of  the  chest  and  al)domen,  is 
confined  by  the  ligjiments  and  muscles  to  the  median  plane  of  the 
trunk  ;  whilst  the  anterior  porti  n  projecting  into  the  thoracic  and 
abdominal  cavities,  being  devoid  of  latenil  attachments,  is  free  to 
move,  either  to  the  right  or  left  of  the  median  plane  when  the  8])ine 
is  inclined  to  either  side.  At  fii-st  the  bones  are  not  affected,  but 
when  the  compres!«ion  of  the  cartilages  has  bec^nne  permanent  the 
bodies  of  the  vertebra?  also  giudually  assume  a  wedge  shape,  whilst 
the  articular  processes  become  conlracted  and  flattened  on  the  con- 
cave side  and  elongat^nl  tm  the  cxmvex.  The  ligaments  and  muscles 
on  the  concave  side  are  shortened  and  atrophied,  whilst  on  the 
convex  side  the  ligaments  are  stretched  and  the  muscles  l)ecome 
hyjKjrtrophied. 

Siffus. —  Pain   or  a  feeling  of   weakness   in   the  back,   general 

lassitude,  and  a  stoo])ing  gait,  are  amongst  the  early  symptoms ; 

"^t  the  patient  is  genei*ally  first  brought  for  consultation  on  account 

of  a  slight  projection  of  the  scapula,  or  an  apparent  prominence  of 

the  iliac  crest— a  growing  out  of  the  shoulder  or  of  the  hip,  as  it  is 


w. 


<^x  <^ 


popularly  termed.  In  flight  cnses  there  luaj-  be  little  or  no  iKtvn] 
ileriiitioii  of  tlie  apicoe  of  the  spiiiouB  pmcoSHes,  and  ttio  littl*  then 
is  may  bu  tiuule  to  diHiippoar  on  suspen<liiiK  thti  jMttieul  or  plnoag 
lier  in  tlie  prone  jioaition.  In  the  Hevorer  imsuH,  hnwevvT,  th«  m|tn« 
are  ilnmiBtakalile.  TbiiH,  in  the  more  iiiinmnn  lumu.  thetw  ia 
usually  a  dorsal  curve  witli  its  convonily  to  the  right,  and  a  ahurter 
luTiibar,  or  dorHO'lumbar  curve,  with  ite  oonvexity  to  the  Intl.  The 
right  shoulder  is  generally  elevated,  and  the  an^le  of  the  ri|;ht 
HcapiiU,  right  ihac  crest  and  left  breast  ai'e  prominent,  whiint  tbe 
left  liimtwr  musclos,  in  consequence  of  the  buriward  pruj<^«:tion  o[ 
the  liift  lumbar  transverse  pii>oei4se»,  stand  ont  us  a,  pmmiovat 
ridpe  and  givp  a  greater  sense  of  resistance  on  prt-ssing  ovpt  thmi 
tluin  normal.  In  other  coses  the  componsiitiug  aurvns  may  h»i  ■» 
slight  that  then!  is  apparently  n  single  curvt.'  only,  with  iU  mnvcsitj 
either  to  the  right  or  Ipft,  involving  tho  whole  sjiine  or  chiefly  Um 
Upper  dorsal  ur  the  lumbar  vortebni>,  and  producing  mora  or  loaa 
])roj<s!tion  of  the  scii]iula  or  appurent  prominence  of  the  iliac  treat, 
&c.,  acconling  to  its  severity  and  situation. 

TTfatmenl. — Where  there  is  evidence  of  general  or  muscular 
debility  the  health  and  muscular  tone  nhonld  he  improred  bjr 
suitalile  remedies,  the  avoidance  of  late  hours,  fatigue  and  tiie  lik» : 
whilst  the  exciting  cause  of  tho  curvature  should  be  loiikud  for  and 
it  possible  removed.  In  iilight  cosan.  the  aliove  meanK,  when  con- 
joined vith  a  judicious  selection  of  muscular  exercisen  and  jautial 
renumboncy,  will  generally  sorve  te  cure  or  impr()ve  thn  ourraturs. 
or  at  least  prevent  it  from  getting  worse.  But  in  severa  ooans. 
when  osscona  changes  an^  already  oonflrmed,  some  form  of  rigid 
HUpp'irt,  as  u  poro-plastic  jacket,  or  a  light  spinal  tnittruiiMinl, 
will  oouimonly  lie  TW|uipod,  especially  for  tho  poorer  rlanwn  of 
p^ents.  In  ordiiring  Huch  BU]>|)(>rt8,  howoviir,  the  ]Kiti(^nt  ohoiiH 
bo  imidu  to  thoroughly  undnrstand  that  no  rvml  improvement  of 
th'>  curvaturi'  must  be  cxpoctt.'d  tii>in  them,  their  only  aim  Ining  la 
reliuvo  pain  when  prxM'ut,  to  give  a  ncnsii  of  comfort  itnd  HUppoot, 
to  improve  the  imtwani  uppearuncv,  and  to  prevent  furthnr  dnfur- 
tuity.  Ill  slight  oians  they  ahonld  on  no  aixyiunt  Iw  used.  IVt 
•xercJsiw  thai  1  eiii]ili)y  am  directMl  iu  jiart  to  iiuproTing  Ibv 
UUW-'ular  tone  generally,  and  in  part  to  Htrengtheniiig  lh<>w'  iniiadm 
in  particular  that  tviiit  to  Icnsen  or  Htraighl«n  thi'  rurv<w.  I'or  thv 
former  pur[KH>i>.  Hiich  iixnrcisrH  a*  swinging  by  tlie  lianibi  fritm  a 
bar,  forcibly  strut«hiiig  an  elnxtic  curd  Hxcd  to  the  floor,  uad 
diimb-l«'ll  eKoruice*,  whonld  be  ]iractiaiy).  Foi'  Ktr^ugthoning  tba 
mnwlca  in  )inrtiiTuliir  that  tend  Ui  ntraighlcn  the  curve,  the  ha<^ 
should  bo  iiiiinipiilated  till  that  p<islnn>  in  found  in  whii'h  the  im 
nrf  InoKt  marki<<l,  and  the  patient  madL>  tu  hi>ld  henelf  in 
puiitiim  tor  UK  iongn*  |MiftHible.  At  Unit  nhe  will  lie  only  abta  lo 
do  this  for  a  few  minuu^s  at  a  time :  but  by  fnniueatly  asminiuy 


I 


KYPHOSIS. 


595 


the  posture,  the  muscles  thus  brought  into  play  are  gradually 
strengthened  till  at  last  the  improved  postiu*e  is  maintained  con- 
stantly and  without  effort.  For  further  improving  the  tone  of 
those  muscles  Professor  Busch  and  Mr.  Roth  recommend  some  such 
exercises  as  the  following: — The  patient's  body  hold  in  the  im- 
proved posture  is  brought  over  the  end  of  a  couch  or  table,  and 
whilst  she  is  prevented  from  falling  by  an  assistant  holding  her 
legs,  she  alternately  flexes  and  extends  her  body  at  the  hips,  the 
surgeon  resisting  her  efforts.  I  have  also  found  the  use  of  the 
sloping  seat,  as  recommended  by  M.  Bouvier  and  Mr.  Barwell, 
of  considerable  service  in  counteracting  the  curves.  A  similar  effect 
may  be  obtained  by  wearing  a  thick  sole  on  one  boot,  and  by  sitting 
on  the  off-side  of  the  horse  when  riding.  After  the  exercises,  or 
twice  or  thrice  during  the  day,  the  patient  should  lie  on  her  back 
for  half  an  hour  to  an  hour,  and  whilst  sitting 
her  back  should  be  supported  by  a  reclining 
chair.  I  have  had  veiy  considerable  success 
in  removing  rigidity  in  cases  where  there  is 
slight  osseous  deformity  by  applying  a  weight 
to  the  convexity  of  the  cuiTe,  the  i>atient 
standing  with  her  legs  straight  and  body 
horizontal  and  supported  in  this  position  by  her 
elbows  on  a  chair. 

Kyphosis  is  a  general  curving  of  the  spine 
with  its  convexity  backwards,  or  an  exaggerated 
condition  of  the  normal  dorsal  curve.  It  depends 
upon  an  imequal  compression  of  the  intervertebral 
cartilages  and,  to  a  less  extent,  of  the  vertt»bral 
bodies  which  thus  become  wedge-shaped  with 
their  bases  looking  posteriorly.  It  is  generally 
the  result  of  muscular  debility,,  rickets,  slouching  habits.'  or 
occupations  necessitating  stooping.  The  pouit  of  chief  interest 
18  to  distinguish  it  from  the  serious  angular  curvature  induced  by 
caries.  In  children,  and  in  adults,  this  is  generally  easy ;  but  in 
rickety  infants,  in  whom  the  ordinar^"^  tests  for  caries  (see  p.  598) 
cannot  be  applied,  it  is  often  very  difficult.  In  such  a  case,  the 
infant  should  be  laid  across  the  nurse's  knees  and  gently  extended, 
when  the  rickety  curve  will  disappear,  but  the  angular  will  remain. 
The  back,  moreover,  in  caries,  is  rigid,  and  the  child  is  uneasy  in 
this  position  and  tries  to  resist  the  extension  by  muscular  effort, 
and  draws  up  his  legs.  In  rickets  the  back  is  flexible  and  there 
are  other  signs  of  rickets.  Treatment. — In  the  infant,  recumbency ; 
in  growing  lads  and  girls  the  coiTcction  of  stooping  habits  by  the 
use  of  muscular  exercises  and  a  spinal  brace  (Fig.  297),  with  partial 
recumbency  and  tonics,  is  the  treatment  usually  \\\v\\ealcv\.«  ^ot'Owii 
confirmed  iyphosis  of  the  old,  nothing  can  \)e  done. 


Fio.  297.  —  Au- 
thor's H  pill  a  I 
brace. 


Mil  MSEASSa  (IF  BRIIHN!. 

I,oni)iisrs,  or  ciirviiiK  <•'  tho  «piiie  witli  tin-  iHitnTxity  furwarils, 
IB  a  htymphini  rathor  tbitn  a  disrwse,  inaamuch  m  it  i^  fonuod  us  a 
waii[)pii«itory  curve  to  rPstnpB  the  oquilibriiim  ot  th<i  fipiii<<  when 
trom  any  caiise  ite  iiiinanl  antero-poMt^rior  curves  Hro  diaturbml. 
Thus  it  it<  tiuist  (Miinni'iii  in  tho  tnmbnr  ni^im,  whnro  it  is  m«roIy 
on  nxa°;|^riition  of  tbo  normiil  curvo ;  ami  is  there  produced  to 
COiuitcrlwtaiice  the  tilling  forward  ot  the  jwlvis  miiHc({iiont  upon 
hip-iUHgat^.  congenitiil  iljulocation  of  the  hiw.  riokstoi  4c. 

('iltlES     OF     THE     SPLNE,     ftlso    tollwl    l'l)tt'3~35cUHU    otUV    tho 

«urgeo»  who  fiiiA  tx^rwittely  desi^ribod  it,  is  chaKCtoHsed  by  tlte 
dmtniction  of  one  or  mora  of  the  liodies  ol  tho  vnrtolirnt  ar  intor- 
vortehral  cartikf^,  itiiil  in  uonsequonce  of  tluH  destruction  is  too 
fi'«Hiiipnt1y  attended  by  tkn  fiUling  turward  of  tho  vnrtobrse  Kbav« 
the  mat  of  dirtease,  iind  the  prodiietioH  of  angular  deformity  of  the 
spiiin.  HfTira  it  is  often  Bp<ikeii  i>f  as  angular  funnlupf.  'nw 
cur^o,  howi>vi(r,  ia  only  a  syiuptont,  and  ii  comiiarBtiviily  Uto  oiMt, 
of  thu  dixooHe,  and  oiif^lit  not  to  ho  nllownd  to  fonii. 

*"'nmM,— The  disoaae  ({enMslty  ocoun*  in  stnimous  children,  uid 
is  then  bvliovixl,  like  fnngatintt  mrina  in  the  articular  (riide  of  bntie. 
to  be  due  cither  to  a  low  tomi  u[  inHammation  set  up  by  u  tili^it 
itgury,  or  to  a  deposit  of  ttiborolo  di>pcindont  upon  the  iutnidiKwui 
of  tiiberrlo  biu^illi  into  the  oin'ulfitiiin  in  tho  manner  alraody  tnnu- 
tiuued  in  the  soution  on  Tulmri'ir.  It  souietimeB  occurs  in  ttdolts 
vho  are  otherwise  perfnctly  hnalthy,  and  con  then  gxnnmlly  bA 
tnu«d  to  Hoine  injury  iif  the  back  (irobublv  a  strain  of  the  iiitvr 
V  rt  b         art]  igca 

I     hJ  tihe  disi  ise  nost  fret|ii  nth  Ix^u  th    bod  »  of 

the  verU  bnp.  less  fn  \   mtt  I     u  t'lages     Tat 

ID  i>  ther  case  both  str     tun  1    the  hod  ns 

it  ffensrull      starts  as  a  m  (pi  wu  g 

lajer     f  I      e  wh    h     xurts  igNt  h  A 

pen  ste  m      The      1  In    tf 

those         ■aid     du  In  us 

The  re  1  ge  at)  sm  e 

iiiVBdi>a  both  tho 
blajrn)   and  may  tb 
in(re(    <•  I      several 
the    1  seas'    at   the   m     n   time      In 
vase  liar  a    mi  present)  g  tiu    up|  ea 
ttliswly    lem  nbed    hav     boon  t«  u  I 
some  Daaos  liecn  de     nstmtnl  m  the  n 
tuKf  team    h    gmn  I  t  on  Usbuo  becon  e 
no  angular  d  f  -nutv    wult     Horr-  tv  n  n 

Intion'tiflsue,  having  ilestroyed  thti  bone-tmlicculii'.  undATgoea 
oaseetion,  and  breaks  down  into  pus,  prodiidng  a  «;i'naf  aiwvw;  or 
it  nuiy  be  absorbed  without  the  tonnotiDn  of  any  pus  (i^  egirm)  j 


Not 

on 
luU 

tohoM  and 

or  if  the  iirocct-i  hiiMhvoii  vorf  iiciit'-,  liirKO  )ii>i'tiiii>siifthu('niu'('ll<iua 
tiotiuo  may  die  tti  mum;  fiiniiinj;  HuiucMti'u,  whii'^li  iiiiiy  k<xji  ti)i  the 
ninrbiil  ]>nic('tiH  fur  yoiitx  (nmVi  inrnitirii).  In  iiiiy  iif  tiuxo  ciwoa 
an<^1ur  dt^funnity  will  Iw  tho  iwmlt.  uh  jKirtly  liy  itit  own  wi'ij(ht, 
Eind  pnrtly  liy  tho  drufn^ng  uf  tlv^  alxloiiiiiiiil  iiiiisi'tpii.  tho  ii)i|>or 
portion  of  the  tipinu  thiiK  iiiiilfriiiiiLiHl  fiillH  forwiiiil,  and  n«(v»urily 
fonnM  an  un<rlu  witli  thu  liiwr'  pin'tion  iit  tho  unit  of  tlu-  disoiiBe. 
In  oiTiH>iucnr-c  uf  thu  |Hitieiit'K  elTortx  t4>  hold  liiuiMcIf  iijniKht  the 
nonniil  Imnbnr  and  <4'rvicjil  curviii.  whmi  thi-  diiiejuM  utHnm  in  tiie 
dorinl  ro;,-ii>n,  will  1>o  |;reiitly  iiU'i'oiuaHl ;  tli<-  an^iiliir  jirojoo- 
tion   iti  thus  thrown   iHii-kwunlK  (Fi<i.   21)H).  niid  the  wcll-kiinv 


huin]i-bii('k  proiUiiTod.  Wh<;n  th(^  diHuiiHG 
lumbar  n^gion  there  in  no  niiiinH  of  ii-Htoiin;]^ 
tiio  bnhiniis.  and  tlie  jxitient  irt  iimijicHi'd  to 
atand  or  walk  with  tho  l>ody  inclining;  forwuiilx. 
und,  in  Moven:  aiM.-a,  nenrly  iit  u  ri^cht  iin};li>  with 
the  jiulviH.  M'hon  tin'  dixt-atoi  iH'pnn  in  the 
inttTvertJ'bral  iibi-ii-ciirtil «(,■(•«.  it  piiilKihly  nbiitH 
Qi<  II  lew  f'inii  uf  (ii'Htnuitiv-i>  iiiflniniiiiition 
crmKCftuont  upon  ii  flight  litwrution  or  othi;r 
injury  of  tho  c'lirtiliiKi'.     ISut  howevor  it  \>i:ff 


the  lower 


it  HI 


volvrs  thi- 


idjiU' 


lit  )H>n. 


,  dcsfri 


■'"K 


thtnn  alonjf  with  thi:  ciii'tihi}^'  iknd  li'iulin^;  to  the 
nn^liir  ilefomiity.  Thu  H]>iiiiil  (^inul.  KitiiiitciL 
OH  it  in  in  the  ;)OHtori»r  Ho^pni^nt  of  the  I'oluiiin, 
with  the  oxeoptioii  ot  lK>iiiK  Ixsiit,  iinderfi-nfH  hut 
littlo  ultnration  of  itn  uilihre,  and  llie  i.inA,  iik 
tho  bcndinn  of  the  laual  i«-cwrH  hut  wlowly.  •''"■^  X'^^^ir 
UHUiiIly  (iwaiiOH  injury.  \\'licii  the  diw-OHe  iu  '1^^  "liartl'iolo'. 
acute  and  tho  lionditi);  <iintie<|mnitly  inoii'  nipiil,  mv'u'e  Iloaiiitol 
Hoino  amount  of  tctnpiniiry  iNinilyHiH  mar  ixxuir,  Mubeum,) 
impuinucnt  or  Iohm  uf  motion  boin;;  far  more 
fic<|UGnt  than  Iomh  of  w^UHution  on  lurount  of  the  proximity  of  tho 
anterior  or  motor  coluiiinti  to  thi'  iliiiciLHed  vertolmil  1jiidio8.  The 
cord  is  oruaaioniiUy  pn>;Hi'd  ujion  by  ]N)rtionK  of  bono  Heparatoil 
from  the  vertolan',  or  by  puw  making  its  way  into  tho  i-uniJ,  or  hy 
inflammatory  thiekeninK  "f  tho  inenihriincii(/>i(i'/i//nirM.'Hfrt/i().  It 
may  aomctimi.^a  undergo  Moftenin)];,  Ivitdin;;  to  gicrmaiieiit  pnnipleftiu. 
tS/«'wi/  iWkwks  (/wMjiM  iiii'l  /iimiWir).— When  HH]ipunition  ocrum, 
tiio  pun  collectH  ill  front  of  the  iliHciiMi-d  vertobrso  i»  tlio  unxk 
tormeil  by  the  falling  forwunl  of  tho  ii]>)H'r  upon  the  lower  jMution 
ot  the  s]iine.  Thv  nnti^rior  (Kninnon  lipuiicnt  and  i>i-rioHt«'iim, 
relaxed  by  the  Ix^iiding  of  the  spiiii',  yielil  to  tho  jin-iwuni  of  the 
pun,  and  with  the  pleuiu  or  peritoiieuni  ln'i-oirii.i  thickened  and  fonn 
the  abscesK  wiill.  Tlic  pnH,  jirovi-ntcd  from  tnivt^Uiii;'  upwanls 
by  the  overhun^nj;  vertebru>,  dowuwiti'ds  in  fiDiit  of  the  culiunn  by 
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the  nttachiaonts  of  tho  untorior  commun  ligament.  Riid  liftckwards 
hy  the  jioHtorior  cominoii  ligament,  oud  by  the  vertelme  beiug  leea 
dtseu^ed  bohind  tliaii  in  front,  roalcM  its  vaj  on  one  or  uthei'  side 
of  the  colninn.  There  it  cither  entora  the  nboath  uf  tho  psoas,  and, 
doatrujiDg  the  contaiDod  muocle,  presents  in  the  iliac  fossa  or  groin 
as  iin  iliac  or  a  pMiaa  itl^aMieM.  ur  puesee  bavkwardfi  thrau^h  or 
extonial  to  tho  r^uadnitus  ImnboTura,  iind  points  in  tius  loin  where 
it  is  known  iis  it  Itunbiir  abeccae.  In  rare  iristiuiceH  tho  pus  may 
tako  a  difierent  eoureo.  Thtu  1  h»vo  Keen  it  make  its  way  iuto  the 
iechio-rovtid  fosHa.  ov  puM  through  the  gnuut  Buintic  forumen,  or 
travel  idoiii;  the  counw  of  a  rili  and  roach  the  surface  near  the 
Btomum.  <  >i'i'itMii)niilly  :in  uIiHcei^s  fumu  on  bath  sidns  of  tho  spino 
at  onco.  In  liii  I'Mii  il  ir^iim  tho  aliwoiw  will  point  in  the 
phttrj-ux(/-  ■■jf),  or  in  the  neck. 

fnirtffj  I   ■■  :   '  :  i\i>unibleuircuin8tani'e8 thegranuliition- 

liiKue  iiTiiliiji.  ■-  .i-iiii  ,1'iipii  without  the  production  of  any  de- 
formity ;  liiit  iiflci-  thn  ilr'l'onnity  has  taken  ])lu«e,  ond  tho  vdrtnlmo 
above  and  below  the  dir«um  have  come  into  contnot  by  tlie  falling 
forwiinl  uf  the  upper  portion  of  th«  »piue,  the  destructive  promm, 
if  thu  pirts  ELTO  k€^  at  itoit,  may  cease ;  and  finn  iw«eoui«  luikylotna, 
but  with  a  permanent  angular  ourrotuiv,  will  ensue. 

Si/mptvmii. — In  the  early  atngeB,  before  tho  angular  defannity 
ie  produced,  pain  is  felt  on  porcuHsion  over  tho  dieeaaud  vartobn, 
or  bettor  au  the  head  of  the  rib  in  oonnection  with  it.  or  cm  gantly 
prenBiiig  on  the  shoiddere,  or  tapping  on  the  head,  or  cm  applying 
hot  siH>iiges  to  the  spine.  Pain  also  is  felt  in  the  cnurse  of  the 
intercoiitAl  nervee  nTid  honoe  in  tho  cai*e  at  the  lower  lutvnxiBtala 
may  be  rcfenvd  to  the  abdomen.  It  in  increased  on  inoranotit ; 
henoo  tho  spine  is  held  stiffly  by  the  musclee.  The  moTcinents  of 
the  ohild  are  f/haraotenHtic.  If  asked  to  piuk  up  an^fthing  he  doc* 
not  l>cnd  his  back,  but  pladng  his  hand  upon  his  knee  to  supixnl 
tui  spiue.  rciichcs  the  ground  by  bending  his  legs  and  holding  his 
bock  Htraight.  If  nsbcHl  to  turn  round,  he  rotalos  tho  wholti  bndy, 
nut  the  buck.  Tbt  walks  ftbont  supporting  his  spine  by  reirting  hu 
band  on  the  Vinioiw  ]K.rtions  of  furniture,  and  soon  gets  tired  of 
play,  and  is  noticed  ti>  lie  about  on  the  floor.  In  older  patieoto 
tangling  or  numbness  may  be  complaiiied  of  in  the  oxtremitisB,  ani 
a  feeling  us  if  a  cord  were  tied  tightly  round  tbi^  bitdy.  Letter,  a 
proniinenee  of  one  or  more  vertebm  occurs,  and  the  nature  of  the 
disease  can  no  longer  be  doubted.  If  neglected,  the  proDUOtBioe 
increases,  aud  the  well-known  angular  deformity  is  prodOMd. 
Now,  espocially  if  the  disease  is  high  up  the  spine,  some  loM  «t 
motion  ill  the  lower  extremities  ocnirs,  and  nay  progress  to  com- 
plcitfi  paralysis  of  motion,  ^nsation  is  not  usoally  affected,  e«  the 
poNtiTior  coluuiUB,  Ix'iiig  nenDOto  from  tho  ilisense,  ewnpo.  N**  ue 
the  bladder  and  rectum  usually  implicated.     If  an  abwiesa  hu  not    . 
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already  formed,  and  especially  if  the  disease  is  moderately  low 
down,  one  may  now  present  in  the  loin  {lumbar  abscess)^  in  the 
iliac  fossa  {iliac  abscess)^  or  in  the  groin  {psoas  abscess).  The  first 
gives  rise  to  a  fluctuating  tumour  between  the  last  rib  and  the 
crest  of  the  ilium  just  external  to  the  erector  spinae;  the  second 
to  a  swelling  in  the  iliac  fossa.  The  psoas  abscess  may  be  known 
by  the  swelling  being  at  first  external  to  the  femoral  vessels,  by  the 
impulse  on  cough,  and  by  fluctuation  being  detected  on  pressing 
above  and  below  Poupart*8  ligament.  The  abscess  makes  its  way 
under  the  femoral  vessels,  and  then  generally  points  at  the  inner 
and  upper  part  of  the  thigh,  and  there  breaks.  After  the  opening 
of  these  abscesses  hectic  but  too  fre(iueiitly  sets  in,  and  the  patient 
succumbs  to  the  long-continued  suppunition  producing  exhaustion 
or  lardaceous  disease ;  or  he  is  carried  off  by  tubercle  in  the  lungs 
or  other  organs.  Under  more  favourable  circumstances  the  abscess 
may  heal,  firm  ankylosis  of  the  spine  occur,  and  the  patient  recover 
with  a  permanent  huuip-back. 

Diagmms. — In  the  early  stages  caries  must  be  diagnosed  from 
iieuralgia,  rheumatism,  lumbago,  aneurj-sm,  tumours,  and  hysteria; 
in  the  later  stages  the  angidar  curvature  may  have  to  be  diagnosed 
from  the  kyphotic  curvature  of  rickets.  From  neuralgia^  rheuma- 
tisMy  and  lumbago  it  is  not  always  easy  to  distinguish  it.  The 
history  of  a  former  rheumatic  attack,  the  effect  of  remetlies,  and 
the  absence  of  the  signs  given  above,  must  then  be  relied  upon. 
Hysteria  may  simulate  it  very  closely.  The  absence  of  signs  of 
caries,  except  pain ;  the  inconstant  and  more  diffused  character  of 
the  pain ;  and  the  presence  of  other  signs  of  hysteria  or  of  uterine 
disease,  are  the  points  to  be  attended  to.  A  careful  auscultation 
of  the  chest  and  examination  of  the  abdomen  will  usually  serve  to 
exclude  aneurysm.  From  tumours  of  the  vertebral  bodies,  leading 
to  the  breaking  down  of  the  vertebrro,  caries  cannot  at  first  be 
diagnosed,  as  both  give  rise  to  the  same  8}^nptoms,  but  the  age  of 
the  patient  and  the  presence  of  a  cai-cinomatous  growth  elsewhere 
woiUd  lead  to  suspicion  of  cancer.  The  curve  of  rickets  is  more 
generally  kyjihotic,  and  disfippears  more  or  less  completely  on 
gently  holding  the  child  up  by  its  arms,  or  extending  it  with  its 
face  downwards  across  the  nurse^s  knees.  There  are,  moreover, 
concomitant  signs  of  rickets,  and  absence  of  those  of  tubercle. 

Treatment. — Both  constitutional  and  local  measures  are  re([uired. 
The  former  are  those  already  described  under  Tubercle  (p.  48).  The 
chief  local  indic^ition  is  to  keep  the  spine  at  rcst  in  order  that  the 
diseased  vertebrje  may  bo  placed  in  the  most  favourable  condition 
for  repair.  This  may  be  attempted  in  two  ways  : — 1,  by  absolute 
recumbency;  and  2,  by  the  use  of  8(^)me  form  of  spinal  support. 
1.  Absolute  recumbency  from  six  t<»  twelve  months  in  the  supine  or 
prone  position  on  a  suitably  constructed  couch  is  the  best  methwl 
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of  trciituient  whon?  tlio  (luliitiit  i^ii  bv  pn)iH>rly  careil  lur.  luui  ntnr 
apartlneiita,  cuii  be  tukun  nut  in  thui  poeitiiiu  in  un  iDVuliil  fuirimgn, 
and  nan  nmds  in  thi.'  ixiitiitry  or  at  Ulu  wuiiiili-.  Espii'iiilly  is  Uom 
treatment  the  bmt  when  the  ilimiiMi  ie  xituutod  liigh  n|i  in  thn  8|tiii(i, 
I.e.,  in  the  upper  duninl  ur  ccmi;!!!  re^uiti,  uiid  il  is  iiiijHmibvf!!; 
iiecesMry  wheiw  there  i«  jiaralyaiH.  To  onsuro  nlwiilulr  reinun- 
bettcy  -I  httve  laU^ly  lurK^ly  eiuplojiid  a  tlDuble  Thonmii'ii  BpUnt 
(Fig.  2»9),  miiditied  by  th"  udditiun  of  a  imlvic  Ituml.  a  hUJiiiimI 
fur  th«  RhouldurB,  noek  und  liuul.  uud  two  xUdiiig  tiHit-)iii<ct>i.  Thn 
two  upnght  burc,  which  lav  pnilrmged  U>  th«  howl  NuppiTt,  lire 
Tiuidi-  nftor  the  Kliapo  ot  h  niiruiiUiy  foniivd  cJitlil 
when  ill  the  nK.-utiibctit  position,  iiml^vriuimiurt 
t»  butli  »idi-a  of  the  t>piiit>.  Two  crocB-Ura 
auppoi'tllielxidy,  just  botow  the axillu'imil  [lolvw 
ivt>iHK'tivt<ly ;  thu  Iukh  ore  kept  in  piMitiun  by  tbw 
urdinnry  circlets  luid  tuot-pieiX'M.  The  f^int  la 
plnwil  iiuxl  the  itkin  mi  tw  nut  to  rMiuire  remov*! 
whilu  t)ii>  child  in  wit^bod.  dressed.  Itv.  It  luit 
only  KxuH  the  spine  und  tukiw  u(T  tin'  woight  of 
the  head  and  upper  liniW,  but  alM>  lixe«  thu 
hiwor  limbs,  and  thiw  pniTenttt  the  pxnK  muacdoa 
from  drugKiuff  uu  the  xpinu.  Aleoluto  ro- 
cuiLjIwncy,  when  properly  cairioii  out,  itffem 
the  bcflt  pnispiH.-t  ot  uvertinj!  Mrinua  nngnlBT 
deformity  und  purulyHin;  iw  noun,  huwever.  M 
the  ncuin  uyniptome  quiet  dnwn  mtuw  form  ot 
npinal  HUppolt  tthiiuld  be  uppiinl.  und  the  pstinnt 
eiintiously  ulluwvd  to  take  a  rvrtnin  lUnouot  td 
I'xen-in'.  Ilut  aluoup>t  thu  Jirwi'.  where  lb* 
rhildii-n  ure  oftiiti  left  Ui  tJieinwdyra  durin);  tba 
(ftviiti'r  part  of  the  day,  ubtNilute  reeuiubanojr 
I'jin  Hrldiiiii  be  ensuni) :  und  if  it  oDold,  ka 
ad*autjijre  over  other  melliodii  would  be  i:wunl«r- 
Iwlann-d  by  the  rnvtr  d>'trimeiit  I"  the  hnUth 
which  the  child  would  outTer  in  ciHinHiuenci'  of  cuiifiiicTiu'Ut  (o  lui 
ilUventilubxl  nxim.  &.<:  Var  ouch  ]iutii>nt)>  Mune  form  •■(  mi|i|tart. 
nut  iinly  tti  rrailniin  u*  much  sh  imMtibli-  thu  niotiona  ut  thn  ■pano, 
but  nl*»  to  allow  thern  to  obtain  «  cerliiiii  imiiiunt  »f  fnMh  nir, 
ia  genenUly  nci^aHon*.  i.  Tbi.'  gvpjmrtt  mtwt  in  uiw  ut  the  pnauitt 
lUy  ur«S«yrt>'<i  ]ilaHl«r-iif-l'ari«  csae  and  ('iH'kine'i>  poitiplaiido  f<lt 
JBokct,  thiinich  aimir  ouririHtnii  ntill  prefer  atecl  iiiHlnimi'iitB.  TIm 
plfu»t(■^-ut-i^^i^  cm-  uiay  be  upiilied  witli  thu  pulient  eitb«r  in  the 
U)in;iht  jntdtiim,  luwpenilod.  with  hit  hcvlH  jiut  off  the  ffniund.  fav 
^Hyre'n  bigiul.  or  in  the  rwuuibent  |>OMtiuD  by  I'Mvy'n  huuuuiKa 
aplwnittu.  A  Bhjn-flltini;  vrart  liai  inx  been  pnivioiu>ly  upplind,  and 
»  line  itnwn  w-rwi  the  buck  with  u  [Riucil  at  the  lev><l  ot  llie  axiU» 
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to  indicato  the  up])or  limit  of  tho  jacket,  mnolino  bandages,  im- 
pregnated with  plaster  of  J^aris,  are  wound  round  and  round  the 
trunk  till  a  sufHcient  thickness  is  obtained,  dr^'  plaster  being  from 
time  to  time  rubbtKi  in  with  the  hands.  The  case  should  reach 
from  the  ])encil  line  to  just  IxjIow  the  crest  of  the  ilium,  stoi)ping 
short  of  the  gieat  ti-ochanter  and  the  pubos,  and  may  bo 
strengthened,  if  nec<'ssary,  in  places  by  inseiting  strips  of  ])er- 
forated  tin  vertically  l)etween  the  bandages.  Uofore  aiJjdying  the 
bandages,  a  foMed  silk  handkerchief  sliould  l)e  plac(Hl  over  the 
abdomen  beneath  the  vest,  so  that  when  afterwards  withdrawn 
space  will  be  left  for  abdominal  res])iration  {Sat/rre  stomavh-jfad)^ 
"When  the  plaster  case  is  dry  it  may  be  Siiwn  through  down  the 
front,  removt^d,  and  the  fronts  edged  with  leather,  and  pei^fonited 
with  eyelet-holes,  so  that  it  can  be  worn  laced  u]),  and  be  taken  off 
from  time  to  time.  To  ai)ply  the  ]M)ro])lastic  felt,  the  jacket,  which 
is  first  made  to  measure,  must  be  j>ut  in  a  steam  oven,  and  when 
rendered  thoroughly  ])laHtic,  further  moulded  to  the  ])atient,  who 
should  be  ])rei)ared  and  susjHnided  in  the  same  way  as  for  applying 
plaster  of  Paris.  Of  steel  instruments,  that  known  as  Taylor*s  is 
perhaps  the  best.  In  my  own  })ractice,  however,  1  almost  invari- 
ably em]>loy  the  jH:)n)j)lastic  jat^ket.  WTiere  the  dis(Mise  is  in  the 
cervical  or  uj)jx^r  dorsal  region,  Say  re's  jury-mjist  may  be  fitted  to 
the  plaster-of-l'aris  case  or  j>oroi)lastic  jacket;  or  a  cervical  collar 
comiK>sed  of  leather  or  iM)r()plastic  felt  may  be  use<l,  or  Instter,  the 
combined  jH>roi»lastic  jacket-  and  collar  devised  by  th(^  author. 
Should  an  abscess  form,  it  should  Ix^  treatt^l  in  tlie  way  descrilnnl 
under  Chronic  Absaas.  In  some  cases  wheix*  necrosis  has  been 
asstH'iated  with  caries,  succtjss  has  attende<l  the  removal  of  the 
sequestrum  through  a  pro])erly-planned  incision  made  in  the  loin. 
In  exceptional  cases  in  which  the  paralysis  of  the  lower  limbs  con- 
tinues, in  spite  of  absolute  rest  and  recuml>ency,  and  in  which 
there  is  intractable  cystitis  or  severe  pain  not  relieved  by  ordinary 
measures,  the  spines  and  laminae  of  the  affected  vertebr.e  may  be 
excised  for  the  jmrpose  of  relieving  pressure  on  the  coi*d.  (Lami- 
ntctwni/.)  The  compressitin  of  the  cord,  however,  would  apjMuir  to 
more  often  depend  on  the  i>resence  of  a  tuberculous  collf3ction  in 
front  of  the  cord  than  on  displacement  of  bone.  Unless  the  tuber- 
culous abs(;ess,  therefore,  can  be  evacuated,  the  removal  of  the 
arches  of  the  vei-tobra^  is  futile,  and  only  tends  to  weaken  the 
vertebiiil  column.  In  ])hice  of  laminectomy,  an  attcanpt  may,  in 
suitable  cases,  Ix)  made  to  reach  the  tuberculous  collection  from  the 
front  of  the  vertebne.  Menanl  has  succeeded  in  doing  this  by  excising 
the  transverse  processes  and  proximal  end  of  the  ribs  corresponding 
to  the  most  prominent  i»art  of  the  s])inal  curve.  Through  the  aptjrtiu'e 
thus  made  he  was  able  to  scrape  and  wash  away  tvvlv^iYCAA'avx&Taja^crfijS. 
with  the  result  that  the  juiralysiH  quickVy  (\iaa\>i^vjv\.\^. 
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to  clironic  tiiberuultius  inflaiumution  attacking  tlii:-  iiilii'iiIatinnB 
between  tho  uudpitiLl  lune  and  the  Atlns.  and  tli»  iiUiut  unil  tlii>  hdh 
respectively,  llnni'e,  the  diBeoao  resomlilm  in  iti4  cuiinx-  tiiWn-ij)(iiiB 
disoise  of  tbo  Juiutis  mther  than  tubeitmloim  liiMoxi'  iif  tJi<i  l»diM< 
o(  the  TtolvbriB.  It  may  hegia  oithcr  in  the  Hyrioviul  iiLirinbriiniw. 
or  OB  curiiw  ot  the  bones  torniin^  the  artii-uliir  pnxa*<8fS,  and  whMi 
occurring  Ixitween  the  ntltisand  the  axis  usiinUy  aff(<rtt>  thi>  H^nuvijU 
menibrani's  betwwn  the  oiiontoid  jiroceeit  luid  thu  tmiisviitfiu  lig«- 
ntent  on  the  iine  hand,  and  tho  tuliorclo  uf  ttii.<  atW  un  th«  other. 
IiidtHMl  iti  tliiii  Hituulioii  it  would  iipiHnr  to  ofton  Ih-kui  as  a  mrisa  o( 
tho  odontoid  proc(is8  itself,  iind  thcu  gjii'eiul  tJi  tho  nyaovial  nunn- 
braiU'H.  The  diHenijii  is  often  attributed  to  a  Hpruin  of  the  nscit, 
but  Ihuu^h  it  rauy  eunietiuim  be  exeiti.-d  by  KU(?h,  would  ajipiatr 
moil'  pnitaibly  to  di-]icnd  on  caueus  siniilur  tii  tbow  kmiUn^  hi 
tiilioiTiilouH  diiKuisc  eleo where. 

Si/:iiiitomi, — I'aiii  i«  first  felt  over  tho  snat  of  thi>  duMms?,  ami 
nidititing  in  tlio  cnureu  uf  the  nen'ea  emergin;;  fruiti  the  iut«m>r- 
t«I>nil  (onimtnu  lietwoen  tho  uJTectvd  biinu».  It  is  iiicriNwod  fHi 
atttimpliiig  to  turn  or  nod  tho  head,  but  in  mliovHl  by  eu]iiiortiii)( 
the  uhin  witli  tUu  luuid.  lluiico  the  jMtinnt  uttun  holds  hw  hoa^ 
beitween  his  haniU,  Hnd  if  axkod  Ui  rotate  it.  turuH  his  wlioli<  budy, 
keopinf(  hin  node  «tifl  and  immovable  tho  while.  When  thp  diaxMiw 
in  uhiefly  liniitod  tu  the  articulations  betwwm  the  ctcuipitttl  bone  and 
tho  atbu.  tho  lain  is  principally  oon&ied  to  the  region  supplind  by 
the  8uboC4'ipitiil  nerve,  and  is  increased  on  nodding  nilhiir  tiuu  on 
rotating  tho  hiMid.  As  the  disease  Bilvnnres.  tho  atlas,  with  ttM 
uodpilul  boin-',  huH  a,  tendency  to  sli])  forward  on  tho  min— diracUy 
forward  if  buth  uides  arc  «)uiiUy  diaeaaod.  or  mor*  to  'Jiin  side  il 
tho  di»oiuu  in  unilnU<rul.  The  spine  of  tho  axin  in  eonsoquenca 
Bppnnn  nmro  jimniinont  than  nrttural.  and  tlio  head  on  a  pluMs 
anterior  tu  that  of  the  rcutt  of  tho  spinal  column.  SbuuUl  an 
abMiexH  fomi  it  may  point  iit  the  Uu>k  of  the  pharynx  (fixt- 
phari/titfntl)  or  ot  Ihii  dido  of  the  n.'ck.  yrti/niiil.— AWilute  roBt 
uu  the  Iwi'k,  will)  the  lieiul  U'twei'ii  Nuid'liiigH,  ia  impurutiTB,  ■■ 
thorn  in  dungiT  of  tiibil  oomjiriHiion  of  the  cord  from  the  odonkud 
ptuooai  or  the  biuiHvcrw  ligunont  giving  way  during  mimi>  mddm 
toovement  of  the  patii'Ut.  In  some  oasus  attnided  wilb  ponUysia 
bi'low  tliK  diMtiHo.  eimtinu-iiiii  extension  nnd  oount'-r-nxtmHiun, 
witli  the  )<uLirnL  in  tlii^  ntfuuibunt  poaition.  has  b«ni  xuntvstul  in 
n-iiioviiiK  thi'  prcHiiurti  from  the  rofA,  Whoii  the  aeuti*  nymptntna 
buvi-  niUiiilnl.  a  mouldnl  ootliu-  of  lonthi'r  or  jHiroplaetie  felt,  or  an 
inlluting  LiiiLu-rubber  oollnr.  will  lie  requirrd.  tUiould  an  abvuiM 
fiinn  il  xhould  bo  olwnnil  in  tho  nerk  if  p<Miihln  mthxr  tliui  througb 
tho  mouth. 

Kl-IKA    niFint   "in  H  iNJiigt-nilitl   muKonmition  ol  (li<-  vertebrwl 
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canal  with  protruBion  at  some  of  ite  cuntenta  in  the  form  of  a  fluid 
tumour."  It  is  nearly  always  met  with  in  the  middle  lino  of  the 
bock,  but  very  exceptjonally  the  protrugion  has  occurred  through 
the  bodiee  of  the  vortebne  iiiet«ad  of  poHteriorly  through  the  cleft 
epines.  It  ia  due  to  an  urretit  of  dovelopmeiit  of  the  lamina?  of  the 
vertebrae  {metvUattlc  KlnnfiiU),  and  their  consequent  failure  to  unite 
in  the  middle  line  to  form  the  Hpiiious  proccsscti.  This  non-union 
may  possibly  be  sometimes  owing  to  an  cxcoss  of  cerebro-spinal 
fluid.  A  xpina  bifida  may  occur  in  any  part  of  the  spine,  but  is 
most  common  in  the  luntbo-sucml  re^^on.  where  the  laminie  are  the 
latest  to  unite.     It  niiiy  bo  ussociiilt-d  with  pai-tiul  puruplegia  or 


Fio    soil  — Spinal  meningocele.  Fio.  301.— Mcningo. myelocele. 

In  the  ibifa  JiagremB  (Fiqh.  300,  301,  Had  302]  the  leltera  have  the  lanie 

reference      a    Duramater.     b.  Parietal,  *dJ  c.  Tisceralanchnoid.     t>.  Fu 

contructuTo,  uHontinence  of  urine  and  fieceH,  and  with  club-foot  or 
other  congenital  defonnitioK. 

Pulholoijij. — Thi'ue  chief  tonus  of  spina  bifida  are  doscribod  ; — 1, 
spinal  meningocele,  2,  meningo-myelocole,  if,  syringo-myelocele. 
1.  In  ipiiial  mmiinijacth  the  sac  (Fig.  300)  consists  of  dum  mat«r 
and  arachnoid  blendtil  t<^ther,  and  consequently  communicatOB 
with  the  sub-anichnoid  space  and  contains  corobro -spinal  fluid. 
The  cord  and  nerves  remain  in  the  spinal  caiiul.  Very  rarely  the 
sac  is  said  to  consist  of  dura  mat«r  only,  i.e.,  of  dura  mat«r  and  so- 
called  parietal  layer  of  arachnoid :  it  would  then  communicatw  with 
tho  subdural  space  instead  of  with  the  sub- arachnoid.  2.  In  the 
meiiiiigv-mi/eliiceU  (Fig.  301),  tho  moat  tomwioxv  tvmw.'Cas.  wsa^ao 
conm»tn  III  dura  uisttir  and  arachnoid,  Wt  oDtv\j)M«  \tv  ^StaK(tt'v» 


[iTtilini-Hjiiiiiil  lliiiil  thi.i(ipiiiu.lconliiiiilnorv("«,«'hirh«riiiiftj'ii  Mprmul 
out  iiTiT  iiTTil  iiitiiii'itoly  tilciidoH  with  tho  pcMtoricir  |ittrt  nt  tht^  wnll 
df  the  sue.  Ah  tho  nmi  pu»uM)  through  Um  ««■  »oino  of  Uh*  laiyte 
nervo-conls  given  off  from  it  run  turwiinls  ncmss  tho  iiiti'rinr  o!  the 
eac  la  re-«iit«r  tho  spinal  I'litiul.  llciiiv  thow.'  tiorv<?«  thiit  an-  gixtn 
off  rn>m  the  oonl  wbnro  it  is  uilburcnt  In  tho  nic  wnll,  njiptwr  to 
ariae  from  thn  aac,  and  wt>m  in  Innucr  tiniiw  wrongly  ileecribed  ■■ 
lieing  distributed  to  it  (swi  Kig.  Wll),  J.  In  thn  ii/riiigti-mt/fiunir 
{Vig.  WI),  the  most  rare  form,  the  nmtral  I'uniil  of  thi-  eorii  is 
giiatly  diBtfiidi-^l  with  fluid,  thu  expuudod  ciml  heiii';  Ihiis  tsgirFail 


m 


Thr  n\<trJH;iti'/  th'  tae  inuy  bo  hrnlthv  xkin ;  but  niori' iximmonljr 
nonnul  hIud  ia  only  fimiid  ut  thi'  xirkui.  t)ii'  riintni]  jKirtiuii  rou- 
WKtinK  "'  "  thin  hluinh  nii-inbmnn.  Suinptiiniw  n  »Ji({ht  doprowrinn 
if  »Min  on  tliP  lownr  pnrt  uf  tlic  tac  nl  thi-  i\ti.'i  whore  Ihi-  otnl  Iw* 
mijiiiUw  in  tho  wall.  Thi-  i*  nUloil  tho  -inMlicu,  ntul  nt  it«  Mtum 
tho  rontm]  i-oiinl  of  tho  ™rd  bii»  ut  tiinoo  liwii  hwii  to  u|)uti. 

1(1  witiii'  inotaiiora  lbi>ro  in  no  iinitriiHinn.  hut  nithor  n  doprendon 
in  thn  Mtuatjon  of  Iho  r-Wt  butwnon  llw  rtrtobni'  (i/hhh  hiJUm 
mTH/lii),  till?  ololl  lii^iig  »cciipii><l  hy  tho  hli-ndrtl  mombriinni,  c«nl, 
nud  iikin.  and  Iho  npiA  nivornl  «i)h  a  tuft  irl  hnir.  In  obwnin 
pan|iloirin«.  mid  lit  miilnictumi  niid  dofuntiitira  of  thn  (mt,  thu  \mtii 
■hiiiild  \ie  oxiimiiiKl.  nncL'  thio  cunilition  nniy  tw  jiruK'nt  lbi)>i0^ 
ortirliiokiMl  by  the  inotbor. 
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Symptoms, — The  swelling  is  usually  of  a  globular  or  oval  shape, 
translucent,  sessile  or  slightly  jiedunculated  and  flaccid,  but  becomes 
tense  and  distended  on  coughing  or  crying.  Pressing  upon  it 
sometimes  causes  the  fontanellos  to  swell  up,  and  may  produce  con- 
vulsions. When  the  spinal  cord  and  large  nerves  are  involved, 
there  may  be  paralysis  of  the  extremities  or  of  the  bladder  or 
rectum.  The  gap  between  the  lamina*  of  the  vertebrae  may  at 
times  be  felt  on  pressing  on  the  sac.  As  a  rule  these  tumours  show 
a  groat  tendency  to  enlarge,  and  ruptui-c  spontaneously,  in  which 
case  death  usually  follows  from  the  draining  away  of  the  cerebro- 
spinal fluid,  and  septic  meningitis.  Death,  however,  is  sometimes 
due  to  marasmus  and  defective  nutrition.  When  a  spontaneous 
cure  takes  place  it  is  usually  due  to  the  gradual  shrinking  of  the 
sac. 

Diagnosis. — Its  congenital  origin  will  at  once  distinguish  a  spina 
bifida  from  a  now  growth  developed  subse(piently  to  birth ;  and  its 
situation  in  the  middle  line,  translucency,  increase  of  tension  on 
s(  mining,  and  the  gaj)  between  the  lamina?  when  this  can  be  felt, 
will  usually  serve  to  diagnose  it  from  other  congenital  tumours. 

Treatment, — -As  there  are  no  means  of  accurately  determining 
that  the  spinal  cord  is  not  in  the  sac,  it  has  hitherto  not  been  con- 
sidered safe  to  attempt  excision  or  ligature,  although  these  oi>era- 
tions  hav(»  at  times  been  attended  with  hucx'^jss.  llepeateii  ta])ping8 
are  very  fatal.  The  treatment  usually  employed,  except  when  the 
spina  bifida  is  very  small  or  is  apparently  unde^rgoing  a  spon- 
taneous cure  when  it  should  be  left  alone,  is  to  inject  the  sac  with 
Dr.  Morton's  iodo-glyc<»rine  fluid.  This  method  when  successful 
causes  the  tumour  to  shrink,  and  most  closely  follows  the  process 
of  natui'e  when  a  spontancH)us  cure  occurs.  The  injection  is  best 
l)erformed  when  the  child  is  two  mtmths  old ;  but  it  may  be  done 
earlier  if  the  stic  threatens  to  burst.  *'The  best  results  may  be 
expected  when  there  is  no  hydrocephalus  or  paralysis,  and  the  sac 
is  cx)vered  by  healthy  skin."  It  is  contra-indicated  when  there  is 
"advanced  marasmus,  great  and  increasing  hydrocephalus,  and 
intercunent  disease."  The  child  should  be  placed  on  its  side,  and 
the  puncture  made  oblicjuely  through  healthy  skin  on  one  side  of 
the  base  of  the  tumoiu',  and  not  through  the  thin  and  imperfectly 
formed  skin  which  nearly  always  covers  the  sac  in  the  middle  line, 
**  the  object  Iw^ing  to  avoid  wounding  the  expanded  sjnnal  c^itl,  and 
the  subsequent  leakage  of  the  cerebro- spinal  fluid."  About  a 
drachm  of  the  iodo-glycorine  fluid  (iodine,  grs.  x. ;  iodide  of  potas- 
sium, grs.  XXX. ;  glycerine,  5j.)  should  be  injected,  and  the  injection 
repeated  in  a  fortnight  if  the  first  trial  is  not  successful.  The  fluid 
contained  in  the  sac  should  not  l)e  drawn  off  before  the  injection. 
The  advantage  of  Morton's  fluid  over  tincture  of  iodine  alone  is  that, 
owing  to  the  glycerine  it  contains,  it  becomes  uniformly  diffused 


i-^i  iMii,  IIH-  (Miso  lipiturptl  rir  .illtUTpJ, 
b)pether  by  siitiu'r'.  In  iii(.'niiiKi)-inyel 
from  thp  wii',  tin-  liiltoi'  oiK'iicsi,  t}ni  ii<?r\ 
tho  siic  Willi,  aiid  ix.tvii(ifcl  into  tho  mju 
exciiMHl,  tho  iiiouin)i;cul  ptidicle  liguturoi 
flapB  brought  together  over  it,  care  Ih'i 
suture  in  the  meninges  and  skin  are  nut 
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Sutt(ji{\\L  Diseases  ok  the  Intestixks. 

INTESTINAL  OUSTIUJCTION. 

The  pathological  conditions  that  may  give  rise  to  intestinal 
obstruction  are  vorj^  various,  and  may  be  considered  under  the 
following  heads :  — 

1.  Impaction  of  f.eces,  oall-stones,  or  i?x)reign  bodies  in 
THE  INTESTINES. — An  accumulation  of  hardened  faeces  may  occur 
as  the  result  of  habitual  or  accidental  constipation,  and  is  then 
nearly  always  met  with  in  the  large  bowel,  and  especially  in  the 
region  of  the  caecum  or  in  the  sigmoid  flexure  and  rectum.  The 
impaction  of  gall-stones  or  intestinal  concretions,  though  more  rare, 
is  also  mot  with,  but  usually  in  the  small  intestines.  Obstruction 
from  these  causes  is  more  common  in  women  than  in  men.  Foreign 
bodies  that  have  bcM^n  swallow(Hl,  though  they  usually  escape  at 
the  anus,  may  become  impacted  in  any  part  of  the  inttwtine,  but 
(^specially  in  the  lower  part  of  the  ileum,  tlie  ca)cum  and  rectum. 

2.  Internal  strangulation  or  internal  hernia.  -These 
terms  are  applied  to  obstruction  of  the  intestine  by  some  constrict- 
ing agent  within  the  abdomen.  The  strangulation  may  be  effected 
by  :  1 .  Bands  produced  by  the  stretc^hing  of  old  inflammatory  ad- 
hesions, the  rt-^sult  of  former  peritonitis.  These  are  more  i)articu- 
larly  common  about  the  mouths  of  old  hernial  sacs.  2.  The  remains 
of  some  fcetal  structure,  as  the  omjjhalo-mesenteric  duct  (Mockers 
diverticulum),  &c.  li.  A  coil  of  intestine  slipping  through  a  hole  in 
the  mesentery  or  omentum.  4.  A  coil  of  intestine  passing  into  a 
pouch  of  peritoneum  [rviropfriUmeal  /*f»r//m)  as  the  duodeno- jejunal, 
the  sigmoid,  or  one  of  the  ileo-ctecal  pouches. 

3.  V'oLvrLUs  is  a  twisting  or  kinking  of  a  coil  of  intestine,  so 
that  its  caUbre  is  completely  obliterated  at  the  twisted  or  bent  spot. 
Accumulation  of  flatus,  excessive  peristalsis  due  to  gall-stones,  con- 
stipation and  unequal  distension  have  been  assigned  as  causes. 
Volvulus  is  said  to  be  most  common  in  the  sigmoid  flexure ;  and 
always  to  be  situated  towards  the  back  of  the  abdominal  cavity. 
The  intestine  may  be — 1,  simply  bent  upon  itself;  2,  twisted 
round  its  mesentery ;  and  3,  wound  round  another  coil  of  intestine. 
The  first  form  only  oc^curs  in  the  colon  ;  the  second  in  the  small 
intestine ;  the  third  form  usually  consists  of  the  colon  wound  round 
a  coil  of  small  intestine,  the  sigmoid  flexure,  or  the  crecum. 

4.  Intussxtsception  (Fig.  303)  is  the  invaginatiim  of  a  portion  of 
intestine  into  the  lumen  of  the  intestine  immediately  IxjIow.  The 
intestine  thus  forms  three  tubes,  one  within  the  other,  an  out<»r, 
middle,  and  inner  (Fig.  304).  The  extenial  tube  is  called  the 
sheath y   or  iutiissttscijtienSy  the  innermost  the  entering  tube,   the 
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middle  the  recodiiiK  or  inrerted  tubci.  the  last  two  together  being 
further  culled  the  iiituasiiseepted  portion,  or  inliintruiv/'liim.  Thus 
there  are  tw'>  pnritoiKial  and  two  mueons  8urfac«B  of  the  intestine 
in  contact  (Fi^'  "'H).  nutl  between  the  innor  imi  middle  tubes  is  n 
portion  «t  the  iTieeentery  or  mean-colon,  whici  ia  neceieanly  drttvn 
down  with  the  intestinu.  Tho  dm^ng  of  the  mi-senterr  cniuee 
the  intiisBusiN'plHin  to  a»Hiime  ft  grsAter  curve  than  ita  nheath,  and 
hence  to  beivime  puckered  ulong  its  coiicnvity;  it  olao  I'ntiws  tlm 
orilice  of  tlie  intkiReuRC«]itiim  to  be  directed  towards  the  mesoutmc 
nttiu^htoent  muiI  to  be  Hlit-liko  in  ahupn  (Fig.  .to:)).  Tbr  intiiimis- 
oe}itiun  nearly  alwH^f  iin'rvawe  at  thu  expoiiM  of  the  lower  portion 
of  the  inteHtinc.  the  ;4heitth  bmrnming  morrt  nnd  nioiti  iTifolded,  so 


thn.iLtfii  tl 
the  cxjieii^ 
the  Ueimi  I 


r«/(V,  the  liia<*t  roiiimr.n,  ill  whidi  llw>  iletini  |ni>liiidrw  tliroiyH"  tlw 
ileo-<nii('.ii  vnlve,  the  ileum  fonnitig  the  niH<x  rif  tho  intntsllweptaM. 
:l.  The  r-Jii;  in  vhiiih  part  of  the  colon  ix  invngitiiit'Ml  into  the  oulou 
below;  nnd  4.  the  f-iilrrir,  ia  which  n jxtttiun  of  theaiuall  intiistineis 
invagintttcd  into  a  lower  purl  ot  thut  bowd.   At  firet  the  invugin&tion 
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is  reducible,  and  in  not  attended  with  any  serious  obstruction  to 
the  lumen  of  the  intestine.  In  this  condition  it  may  remain,  in 
chronic  cases,  for  several  weeks  or  months.  Or  the  mucous  mem- 
brane of  the  intussu8cepfM7»  may  become  congested  and  swollen, 
rendering  reduction  difficiilt  or  impossible  without  rupture  or  other 
injury  of  the  intestine.  In  the  majority  of  cases,  however,  es|)ecially 
in  infants,  if  the  intussusception  is  not  soon  relieved,  the  blood- 
vessels of  the  involuted  mesentery  rapidly  become  constricted 
where  the  latter  enters  the  sheath,  causing  acute  obstruction  to  the 
circulation  in  the  receding  tube.  As  a  consequence  of  this,  the 
mucous  membrane  becomes  intensely  congested,  and  pours  out  the 
sanious  discharge  so  diagnostic  of  the  disease.  In  the  meanwhile 
the  contiguous  peritoneal  surfaces  of  the  inner  and  middle  tube 
become  inflamed  and  glued  together,  rendering  reduction  impossible. 
Gangrene  of  the  intussuscep^wm  now  ensues,  and  the  patient  usually 
dies  of  collapse  or  peritonitis  in  a  few  days.  In  adults,  however, 
and  in  children  of  six  or  eight  years  and  upwards,  the  gangrenous 
])ortion  may  slough  off  at  the  constricted  part  and  be  passed  per 
anum,  but  in  children  imder  two  years  of  age  the  disease,  unless 
relieved  by  treatment,  is  almost  invariably  fatal.  Should  recovery 
take  place  in  this  manner,  the  patient  may  subsequently  succumb  to 
stricture  of  the  intestine,  from  contraction  occurring  at  the  spot  whore 
the  intestine  has  imited.  The  intussusception  may  measure  only  two 
or  three  inches  in  length,  or  it  may  involve  the  whole  of  the  large 
intestine  and  protrude  at  the  anus.  It  is  attributed  to  worms,  the 
dragging  of  a  polypus,  an  elongated  mesentery,  irregular  peri- 
stalsis, diaiThoea,  and  external  violence.  Its  most  common  situa- 
tion is  at  the  ileo-ca?cal  valve,  then  in  the  small  intestine,  and  then 
in  the  colon.  It  is  rare  in  adults  but  common  in  children,  espe- 
cially in  infants.  The  slight  invaginations,  often  multiple,  of  the 
small  intestine  which  may  occur  in  the  dying,  must  not  be  mistaken 
for  true  intu8SU8cei)tions.  In  these  the  lower  part  of  the  intestine 
is  often  invaginated  into  that  above. 

0.  Stricture  of  the  intestine  consequent  upon  disease 
OF  THE  INTESTINAL  WALL. — This  condition  is  generally  due  to 
the  growth  of  a  carcinoma  or  other  tumour,  such  as  an  adenomatous 
jMilypiw,  more  rarely  to  contractions  following  dysenteric,  tuber- 
culous or  syphilitic  ulceration,  the  passage  of  gall-stones,  or  injury, 
or  operation  on  the  intestine.  It  is  most  frequently  met  with  in 
the  laige  intestine,  especially  the  rectum,  and  then  in  order  of 

frequency,  in  the  sigmoid,  descending  colon,  splenic  flexure,  hepatic 
flexure  and  ca}cum ;  it  is  rare  in  the  small  intestine. 

H.  CoXTRACrriONS  OF  THE  INTESTINE  C:ONSEQUENT  UPON  DISEASE 
BEGINNING    EXTERNAL  TO   THE  INTESTINAL  WAI.L. — This  Condition 

may  depend  on  chronic  peritonitis,  or  on  carcinoma  of  the  omentum 
or  mesentery.     It  is  more  couunon  in  the  small  than  in  the  largo 

w.  'B.  la. 
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intostine.  and  not  only  nturows  the  i»libro  of  thii  bowi'l,  liut  uino 
obstructs  the  porutaltic  tuition  by  gluing  the  txiHa  ut  iiitwtino  tu 
one  another  and  uiiisiiig  contraction  of  the  tuenenteiy. 

7.  AcTTB  PEBiTONiTis  AMU  KxrERiTia  are  not  uikcoiuiuun  uttoses 
gf  intestinal  obstruction.  Peritonitis  ia  a.  frequent  tortuiuHtion  of 
the  other  coiiditiona  that  cause  obstruction,  but  it  is  perhaps  inwt 
often  due  to  iuflammation  flpreadiiif;  trum  the  region  of  the  cRKnim 
{fieri'tijpliliUt),  tlie  bumtiiig  of  a  peri-typhlitic  abscess  into  the 
peritoneal  cavity,  or  Ui  ulceration,  perforation,  or  gangrene  of  tho 
vermiform  appendix. 

«.  pERi-TYPiiLiTis.  TvfmjTis  ASij  ApPENiiiciTis.— Pm'-ty/iA/rti* 
or  iuflammation  loculiiied  to  the  peritoneum  about  the  cteuuui,  ia  in 
the  gi-eat  majority  of  cases  the  result  of  ajipendicitia  or  infLun- 
mation  of  the  Termifonu  appendix ;  mora  rarely  of  typhlitiH  or 
iuflammation  begiiming  in  the  caecum  iteolf.  Aj/prudiriltK  ia  netirly 
always  the  luimaiy  lesion  in  the  condition  formerly  known  as  pen* 
tyiihlitis.  It  is  a  diseo^i  of  adolescence,  halt  the  caetia  OCCUiriug 
under  twenty,  and  it  is  three  times  more  comnum  in  mths  than  in  ' 
finales.  Much  atti'Ution  in  repent  yeara  has  been  givan  to  the 
causation  and  pathology  of  appendicitis.  It  is  believml  tbnt  tils 
remarkable  frequency  with  whioh  inflummation  atfAcks  this  portion 
of  the  intestiuc  is  due  in  part  to  itn  anatomical  iieculiaritteaf  vit. : 
dependent  [Kiaition,  narrow  mouth,  short  oiem-ntery,  suiglo  urtiny 
iu  the  tree  margin  of  its  mtwentary.  uiid  reiiuiviil  front  the  direct 
fiecol  current ;  in  ]>art  to  the  lower  reeititing  puwei'  that  it  paaaoBBOa 
iu  common  with  other  foetul  and  archaic  vestigos :  and  in  Iwrl 
to  the  iir<«cn<'o  of  the  Banllua  coli  mmmiiiiu,  which,  though  invrt 
so  long  an  the  e|ntheli&l  lining  is  intact,  becomt^t  virulent  and 
pyoiceuic  su  ooon  as  any  leuon  in  present.  The  iuuuedintn  exciting 
oau8CB  of  the  inHuinmation  are:  I.  In  the  great  majority  of  caaaa. 
habitiui!  cousti[iation,  dioniuca,  or  olhor  digestive  diaturlMUiM 
indui^  by  iuiprojierly  mandated  or  indignttihle  fooil.  2,  Cold, 
or  injury  in  the  region  of  tho  groin.  3.  Tliu  formation  of  fwcul 
coDcratiou  or  the  ludginont  of  a  foreign  body  such  a»  n  fruit  rtv^, 
pin,  &v.  i.  8till  more  rarely  stniJigulBtiiin  of  thu  appendix  iu 
one  of  tho  cwcal  perilonoal  {touches.  5.  Tuberculous,  typhoid  nud 
niutigtiunt  ulceration,  tn  Uio  more  I'uuimon  fomi  of  apjwndiutu  , 
attiibutuble  to  digestive' disturbance  it  ii;  hiilievud  that,  in  conauquoneD 
of  irregular  distension  of  the  ileum  and  iwcum,  the  ]>eritoiieal  Uidli  | 
of  the  a;)jienilix  become  dragged  upon,  oaufing  the  iip]inndix  to 
become  GtUl  further  twisted  and  bent,  and  itx  bhi^id  Kiiiii'ly,  whioh 
is  dented  from  the  Bingto  vrr^eel  in  the  cuncavo  tri'i'  iiinrsin  of  it* 
mesentery,  to  be  thur"  «eriou«ly  interfered  with.  Aicnnling  to  tin- 
lUUOUJit  of  Htnmgulation  thuH  inducrd,  cjtngcKtion,  HWi-Uiug,  catw~ 
rhai  iaSauiiuation,  iilcoration  or  ganginue  result.  The  ha<iHiu 
co/i  caiiiiHiinit  now  I'Viuun  luVci  vWi  '"^  ai\ui;>i.^»iA  \«xi:taailu  i* 
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sot  up  about  tho  api)endix  and  caKium.  This  may  terminate 
in  (1)  a  Icx'alizod  abscess,  limited  by  the  adhesion  of  the  coils 
of  intestine  to  each  other;  (2)  a  retro-peritoneal  abscess,  and 
(3)  geneml  i>eritonitis. 

Several  iHirietiea  of  api)cndiciti8  are  described : — (a)  The  catarrlmL 
In  this  the  mucous  membrane  is  greatly  swollen,  narrowing  the 
lumen  of  the  tul)e  in  one  or  more  situations,  whilst  the  parts  beyond 
may  become  greatly  distended  with  mucus,  or  muoo-pus,  or  cal- 
careous concretions  may  foiin  in  it,  and  become  coated  with  fivcal 
matter.  Finally  the  dUttmled  ])art  may  give  way,  producing  a 
localized  or  general  i)eritonitis ; — (ft)  The  gangrenous,  Li  this  form 
the  torsion  is  so  extreme  that  tho  vascular  supply  is  cut  off  and 
the  whole  or  part  of  the  ai)i)endix  passes  at  once  into  a  state  of 
gangrene,  and  sets  up  either  a  locali:^d  abscess  or  diffuse  septic 
jwritonitis  ; — (c)  Obiiferaiive  appendiHtis,  In  this  fonn  the  lumen 
of  the  tube  becomes  constricted  in  several  situations,  and  finally 
the  whole  calibre  becomes  obliterated,  and  the  appendix  reduced  to 
a  fibrous  cord; — {d)  liet-urrent  or  relapsing  appendicitis.  In  this, 
attacks  of  acute  inflammation  occur  from  time  to  time,  with  intervals 
of  partial  or  complete  cessation  of  the  spnptonLS. 

9.  Mechanical  pressube  on  the  intestine  by  innocent  or 
malignant  growths,  hydatid  cysts,  enlarged  glands,  &c.,  may  occa- 
sionally give  rise  to  obsbiiction. 

10.  Congenital  malformation  of  the  intestine. — Amongst 
the  chief  of  these  may  be  mentioned  inqKirforate  anus,  deficiency  of 
the  rectum,  absence  of  the  colon,  termination  of  the  colon  in  the 
bladder,  &c.  Obstructions  fi-om  such  and  like  causes  are  only  met 
with  in  the  infant  {see  Diseases  of  Rectum,  p.  672). 

11.  External  hernia. — All  forms  of  external  hernia?  when 
stranguLited,  and  generally  when  incarcerated  or  inflamed,  are 
inoductive  of  intestinal  obstruction  {see  Ileniia,  p.  636). 

12.  Paralysis  of  the  muscular  coat  of  the  intestine 
{Adynamic  intestinal  obstruction), — Obstruction  sometimes  occurs 
sofcly  as  the  result  of  loss  of  power  in  the  muscular  coat  of  the 
intestine.  This  fonn  of  obsti-uction  may  be  due  to  the  excessive 
formation  of  gas  during  an  attack  of  dysi>epsia,  or  it  may  follow 
abdominal  section,  an  ojKTation  for  stranguLited  hernia,  or  ojierations 
on  the  i-ectum. 

Termination  of  intestinal  obstruction. — Whatever  the  cause  of  the 
obsti-uction,  the  intestine  above  becomes  sooner  or  later  enormously 
distended  with  fiecal  matter  (Fig.  308)  and  flatus,  and  if  the  obstruc- 
tion be  not  removed  the  case  will  end  fatally  from  exhaustion, 
peritonitis,  ulceration  or  rupture,  followed  by  collaiKse  and  i)eritonitis, 
or  septic  poisoning  by.  the  toxines  of  the  Bacillus  coli  cinnmuuis 
{Coli  bacillosis).    When  rupture  occurs  it  \b  \x«\3k»t\\^'  >ii:v^  «8ft^\>5sv'0aa.\» 
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Wumea  ijiu^t  iliatondi^i]  tinil  givL'i'  way.  thtt  ruptuiv  boiiij;  iii  nt>iuv 
oases  preceded  liy  ^nperfieinl  Hlcoratiiin  {tlemiral  (i/crr«). 

The  BYMnoMM  i.'t  uibwtinal  olmtructioii  vary  Hoourdinjt  tu  llui 
pathologiciil  coiiiIitiotiH  upon  which  the  oWlfuctiuu  ddpr^ilK.  Tho 
eymptomij  oouimoii  Ui  ail  maybe  said  gt'iiemlly  to  bei)Biii,  voiiiitilig. 

-  cODBtipBtion,  and  more  nr  less  dutmiBiiMt  of  iim  aMomeu.  When 
the  obitrvetion  orruri  sadilftily,  and  ie  attended  by  «truni}u'iitiu»  of  a 
portifin  (if  intestiiie.  oe  in  1 ,  the  nkrious  fonux  of  txinstrictioii  prn- 
diicod  by  bands ;  2,  a  portion  of  intestjiie  slipping  throngli  ii  Iwlo  iii 
the  mosmitery  i>r  omentum ;  a,  Folvitlufi;  nnd  4,  external  Mtrang^ii- 
luted  heniin,  the  Bymptoma  ai«  uIht)  itiddra  ii)  their  onset  nnd  aeaie 
in  their  course,  as  w  likowiso  gcnendty  tho  vatie  when  th«y  df!i]i«'iid 
upon  intikseiiint'eptii))),  the  tmjMftian  of  »  gall-stone  or  other  forrign 
body,  the  siiildon  iici'DUiiiLitiun  of  fietws  above  a.  stricture,  Uppoii- 
didtis  or  peri  -  tyj>hliti^,  or  acute  euteritia  or  peritonitis.  ThiiFi  thn  ]Nun 
ia  severe  and  violiinl,  0(c\irB siiddenly  in  apernon  in  jirevioimly  gWKl 
heiUd,  and  is  genendly  roforred  to  the  umbihciu,  i.e.,  about  the 
region  of  the  Milar  plexus;  the  vomiting;  tHHUes  on  early,  nnd 
may  i-a^iidly  booome  faxnl ;  the  oonetjpation  is  complato  fi-om  thft 
first;  llatuH  will  not  pass  by  the  anus;  the  urine  mfty  be  swnty 
or  sujiprrv'ii'il ;  thoio  is  frequently  hiccough  nnd  tyuipanitvcj  ttio 
luiiipi>nitiivi>  it-  Ih'Idw  iionusi ;  the  pulse  rapid  and  feoble ;  the  tciigue 
i»  L'liati'd  niiit  MHjn  )>n'i)iiieti  dry  and  brown  ;  the  facx)  is  pale  and 
bathed  in  ciild  sweat;  the  colltipM  iucreasee;  and  tho pntii>iit dioo  (if 
peptii!  jiuiwrjiiing.  Whoii,  on  t£a  other  haild,  the  obsdruiiinn  (wrnei 
vv  inwf  nlmrlij.  and  a  portion  of  tlie  iiiteotin?  is  vMrudtd  ruthi-r  than 
alniiigiilaliil,  us  ft-oiii  (1)  jirogressive  stricture  of  the  mctuin  or  colon ; 
(2)  the  pressiu^!  of  au  abdominal  or  pelvic  tumoiir ;  (3)  the  gluing 
together  of  tho  intestines  by  chronic  peritonitts  or  cancer ;  (i)  tho 
gradual  aci'mnulation  of  fteoea,  due  to  habitual  conetipiitioii,  and 
{5}  chronic  intussu*t»i)tion ;  the  symptoma  are  also  tuMii/im  in 
tht'ir  onset  and  ehrmiif  in  their  course.  Thus,  obsouro  abdominal 
symptoms  may  have  existed  for  some  time.  The  pain  in  \wn  severe, 
more  diffused,  and  may  bo  intomiittont,  but  increases  with  tbe 
distension.  Vomiting  only  occurs  lato  in  the  course  of  the  affec- 
tion, und  does  not  become  fsecal  till  t«wardathc  lost,  l.'onstipfttion 
is  not  complete  at  first,  the  motions  may  be  scybalous,  and  tkoro 
may  be  a  history  of  alternating  constipation  and  diarrliata,  Tha 
distension  of  the  abdomen  is  gradual  and  is,  perhaps,  more  miirk«I 
in  tho  lumbar  and  epigastric  regions.  The  abdomen  appears  bmiMl, 
and  coils  of  intcstane  may  be  visible  owing  to  increased  porisbtlM* 
oonswiuentupon  hyTwrtrophy  of  their  muscular  coat;  gurgling  wniiida 
ai-e  often  htiiid  in  the  iibilonien.  Tho  urine  is  normal.  A  BtrictnM 
may  ]ierhaps  be  felt  in  tho  ivotuin  by  Qiv  fingiir.  or  in  the  signuld 
ffexutv  bv pastdng  the  liand.  ov  a  tuminu'  may  bo  diw.-overed,    Cdh 

ii/wc  dwt'M  not  come  ou  lilltiweoi.    fttt<Ai.,\itoo«i.-3,'tti»q\*i«»idtft. 
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be  the  n^inptoms  attending  acute  and  chronic  intestinal  obstruction. 
But  it  must  not  be  forgotten  that  the  conditions  which  commonly 
give  rise  to  chronic  symptoms  may,  at  any  time,  suddenly  terminate 
in  complete  obstruction  and  strangulation,  when  the  symptoms  will 
at  once  become  acute.     Thus  a  slowly  contracting  stricture  may 
become  suddenly  obstructed  by  the  impaction  of  faeces,  or  by  a 
portion  of  intestine  immediately  above  becoming  invaginatod  into 
it;    or  acute  peritonitis  may  suddenly  supervene,  owing  to  the 
giving  way  of  an  ulcerated  ix)rtion  of  intestine  above  a  stricture,  &c. 
The  DIAGNOSIS  of  the  various  pathological  conditions  causing 
obstruction  or  stmugulation  of  the  intestines,  though  sometimes 
companitivoly  easy,  is  often  very  difficult,   or  even  impossible. 
Your  first  care,  when   called  to  a  patient  with  signs  of  acute 
abdominal  obstniction,  i.e.,  pain,  vomiting,  constipation,  and  pos- 
sibly distension  of  the  abdomen,  should  be  to  exclude  external 
strangulated  Kcruia,  not  merely  contenting  yourself  with  examin- 
ing the  femoral  and  inguinal  lings,   but  also  making  a  careful 
search  in  the  less  common  situations  of  hernia,  as  the  obturator 
foramen  and  sciatic  notch.     Should  there  be  any  fulness,  or  the 
least  suspicion  of  strangulation  in  any  of  these  regions,  an  explo- 
ratory' incision  should  be  made.     Having  satisfied  yourself  of  the 
absence  of  external  hernia,  you  should  next  ca,refully  examine  the 
abdomen  by  inspection,  palpation,  percussion,  and  auscultation  with 
the  phonendoscopo,  and  explore  the  rectum  and  vagina  with  the 
finger ;  whilst  the  former  canal  may,  in  some  instances,  be  f luliher 
examined  by  carefully  passing  a  long  enema-tube  or  even  by  intro- 
ducing the  whole  hand.     At  times  something  may  be  learnt  by 
cautiously  inflating  the  colon  with  hydrogen  gas  or  air,  or  by  slowly 
distending  it  by  the  fountain  sjnringe  with  fluid,  the  patient  being  in 
the  goiiu-ix'ctoiiil  ix)sition.     Senn  has  shown  that  gas  will  pass  the 
ile()-cii»cal  valve,  causing,  as  it  does  so,  a  distinct  riLshing  sound,  with 
diminution  of  i>i'ossure  as  indicated  by  the  mercurial  manometer 
attjiched  to  the  inflating  rubbor-bjig.     If  there  is  no  obstruction  the 
gas  ciin  })o  forced  through  the  whole  intestine  and  out  at  the  mouth. 
Should  ((t)  a  lieniia  Ix;  discovei-ed  exhibiting  well-marked  local  signs 
of  stningulution ;  or  (6)  a  distinct  tumour  be  detected  in  the  abdomen 
or  i)elvis;  or  (r)  on  introducing  the  finger  into  the  iXHrtimi  a  stricture 
be  felt;  or  {d)  the  ])()wel  bo  found   loaded  with  hai-dened  ftrcx>s; 
or  ('')  })lo()d  and  slime  escape  from  the  anus  and  a  sausage-shaped 
tumour  be  detected  in  the  abdomen  or  rectum;  or  (/)  a  localized  and 
tender  swelling  be  discovenKl  in  the  right  iliac  fossa,  the  diagnosis 
of  (a)  strangulated  hernia,  {b)  a  now  growth  obstructing  the  bowel, 
(r)  strictui-e  of  the  rectum,  (</)  impaction  of  hardened  fjoccs,  {e)  intus- 
susception, and  (/)  apiKjndicitis  or  i>eri  -  typhlitis  rcsi)ectively  can  l)e 
i-eadily  made.     Ihit  when,  on  the  other  hand,  tlvv»  \v^T^\^\^\.  Tv\\>p^  ^^^^ 
found  fi-ee,  thoivctum  empty,  and  nothing  cai\\K>lc\V\\\\!tvft  ^^<^^s^^"^v^ 
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tho  difficulty  of  looaliring  the  en\iM<  ttt  ihn  nlistnirtinn  in  grrnt,  nntl 
Bven  after  the  moat  cai'ef  iil  exiuiiinutiuii  lUii)  thutigbtrul  unii<ti]omti(iit 
of  the  sjnnptoms  it  may  only  be  pfwuiUo  to  ftirivc  at  tu)  a{i]iroxiiiiale 
gueea  OS  ta  the  nature  i>f  the  earn.  Thus,  it  thi<  6ym|itfniiHBreiiniiti^  th«> 
obntruction  will  probably  be  due  to  Bome  [orai  of  internal  ntnuiKH- 
Istian  oT  to  a  volvulus ;  bu^  it  must  not  be  lost  eight  of  thnt  it  may 
be  due  to  appendicitis  or  p©ri-typhllti»,  ambf  enteiitis  or  peribmiltF, 
or  jioBBibly  to  the  impnctioii  of  ft  mill-atoue.  If  the  Byniptonw  are 
chi\)nic  it  may  be  due  to  stricture  in  th^  upper  port  of  the  iwctum 
or  lower  part  of  the  colon,  malignant  diewntie  of  the  omoutuni  nr 
intestine,  or  chronic  peritonitis.  If  aante  symptoms  have  beoii 
engmfted  on  flu-onic,  it  may  then  be  cauBod  by  the  impnt-Mnti  of 
ficoea  abovo  a  strietiire,  peritonitis  following  porforotiini  aWvir  n 
Btricture,  or  the  giving  way  of  a  distprided  vennilonn  apiiondix' 
or  the  rujiture  of  a  pcri-typhlitic  ubscees.  Although  it  may  Im 
imjxMisible  to  make  a  diugno«ia,  the  following  i;Dtisideratit>ns  may 
help  us.  Thti?,  if  the  onset  of  the  s^inuptoms  is  muldeu  and  tbp 
patient  in  nn  infant  nr  rt  young  cthild,  the  uiuae  of  the  nbHtmctiuti 
will  probably  be  intiutausception  or  peritonitis.  It  the  pntietit  ia 
eldt^i'ly  or  miitdle-aged,  and  the  oymptonis  art-  chnniic;.  imtligiuint 
wtni'liiic  or  inipoctiiin  of  freces  is  the  niost  iw>bnMe  eauso.  In 
uiiiliD"  !i|^i  intussusception  is  iiiro.  The  tendency  to  vomit  in  in 
]iio])(irtii>n  U>  the  ncjiniess  of  the  obftnirtion  it)  the  ftoiiiSFh,  tjw 
ti^ihlnnns  of  thi'  winntiii'tion,  and  the  ]iei-»ii)<tence  with  which  food  or 
ftuid  hiLH  )>i>en  tiikeTi  by  the  mouth.  Eai-ly  vomiting  implies  ti^ht- 
ne«s  of  the  Htiicture ;  violent  retching  or  bile-voniiting  poinU  Jo 
gnll-stones;  fiiec*l  vomiting  only  occurs  -when  the  obstnit'ljim  is 
moderately  low  down.  Vouiiting  may  be  abKent  in  obntraelion  iif 
the  colon  "v  u  run-.i.  Tin. illy,  if  perintalniB  is  vipdhle.  the  ca«e  is 
almost  ci']l.ii'  iimIc  peritonitis. 

1.  In  i'"(/' ■  'ii"  iiiiiy  be  a  histon,- of  previous  coBirtipa- 
tiou,  the  111  i';i  I  'i;ll  ii.i.iilv  lie  found  diiitfindnd,  Or  fii*('B  will  h* 
passed  on  tin-  iv-i'  til'  iiii'iuiitji.  A  swelling  luuy  be  f('!t  thirmjth  tho 
abdominal  pimeten,  and  if  an  will  be  soft,  nnd  can  p[Thn|iii  V- 
indented  with  the  finger*.  In  vbttnutioa  from  ij>ill-ii(>.i,r»,  thfm 
may  he  jjiiin  in  the  rt^on  of  the  gnll-bladder.  porhiijis  jaitMlioo; 
galt'Stonen  may  lia\'e  ]iasHe>l,  or  similar  atbu-1ci>  havi-  iH-on  ]ire- 
vioimly  suffered  from,  and  the  bownls  may  have  acted  iD'e^riilarlr. 
The  vomiting  is  gostiic  or  bilioiiH.  and  is  uttciulnd  with  vinlunt 
retching.  If  the  obstruction  is  dun  to  a  /um'gn  iKnii/  thei«  will 
probably  lie  a  hintory  of  one  having  IXM.'n  swiillowtn'l,  and  it  mi^t 
possibly  \w  <ii'tvct."d  liy  the  t  mys. 

2.  In  inlcrwil  'Iniagulatiim  the  nttACk  is  vwy  stidden,  nnd  in 
probably  utti-ibiitefl  to  n  stmin ;  thi  i»in  hi  infeiw",  and  i«  r«fernNl  bi 
onegjmi,  or  tu  the  umbilicun;  vomiting  couies  on  early  nnd  pvtt  no 

relief;  fho  coiiflfiiiation  is  snddiem;  ^hew  v*tos  imw  y»  fuUtsi«»lA'. 
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the  urine  is  scanty :  thoro  is  no  visible  peristalsis ;  no  tumoiir  can 
be  felt ;  then>  is  no  ha>ni<)iThage  from  the  bowel,  and  no  tenesmus ; 
the  abdominal  walls  an^  not  tense.  There  is  jmjbably  a  history  of 
some  affection  which  might  i)roduce  ban<ls  of  adhesions,  as  i)eri- 
tonitis,  t^'])hoid  ft^ver,  or  a  fonner  heniia ;  or  there  may  have  been 
previous  attacks  of  alMloniinal  obstruction  with  inteiTals  of  perfect 
health. 

3.  In  rojifultts,  the  signs  are  similar  to  the  foregoing,  but  if 
anything  still  more  severe.  Meteorism  comes  on  early  and  is  well 
marked.  The  patient  is  probably  over  foi-ty  years  of  age,  and  has 
suifored  from  constipation.  The  sigmoid  flexure  may  bo  visible. 
Thei*e  may  be  some  tenesmiLs,  and  the  vomiting  may  relieve  for  a 
time. 

4.  In  i?}tu88ii8reptioH,  when  acute,  there  is  a  discharge  of  mucus 
and  blooil  from  the  anus  with  usually  marked  ti»nesmus ;  the  pain 
is  int4?nnittont :  the  abdomen  is  not  much  dist<>nded  ;  meteorism  is 
absent ;  the  al>dominal  parietes  ai-e  usually  lax,  and  through  them  a 
sausjigt*-shai)ed  tiunour,  doughy  to  the  feel,  hardening  on  liandling, 
and  perhaps  changing  its  ])osition  from  time  to  time,  may  sometimes 
Ik)  detected ;  and  the  invaginated  bowel  can  possibly  be  felt  in  the 
rectum.  In  the  ileo-ca'cal  fonu  the  resistance  in  the  right  iliac  fossa 
may  be  decreased  {sif/ne  de  Dancr).  ('ollai)se  soon  ensues.  When 
rhronif,  there  may  have  l>een  attacks  of  localized  pain  lasting  for 
months  l)efore  sti*angulati«)n  occurs,  the  patient  having  been  in 
good  health  in  the  inteiTals.  Thei*e  is  stniining  and  tenesmiLS ;  the 
con8tipati«)n  is  not  comi)lete ;  vomiting  is  absent  or  intennittent ; 
the  distension  is  not  markeil ;  and  collapse  does  not  come  on  till  the 
end.  The  tumour  will  have  chai*actei-s  similar  to  those  mentioned 
above. 

5.  In  stricture  the  patient  is  usiuilly  old  or  middle-aged;  the 
symptoms  come  on  very  insidiously;  there  are  alternate  attacks 
of  constipation  and  dianhopa ;  the  constipition  gradually  becomes 
more  and  more  i)ronounced ;  the  motions  are  probably  lumpy 
(sct/lHtlous),  \n\wi-\iki\  or  flattened ;  dysi)epsia  is  complained  of ; 
the  pain  is  (lifFused  and  dep<*nds  ui)on  the  distensicm  of  the 
alKlomon ;  the  dist<'nsion  comes  on  slowly,  and  is  greatest  in  the 
flanks ;  i)eristalsis  is  visible ;  the  urine  is  copious ;  the  pulse  quiet ; 
and  vomiting  only  occurs  late  in  the  case.  Having  diagnosed  the 
case  as  one  of  stricture,  the  next  point  to  determine  is  whether  it 
is  situated  in  the  sigmoid  flexure  or  rectum,  and  consequently  that 
opening  the  sigmoid  flexure  in  the  left  groin  or  the  descending 
colon  in  the  left  loin,  will  be  well  above  the  stricture ;  or  whether 
it  is  situated  in  the  descending,  transverse,  or  ascending  colon,  so 
as  to  necessitate  the  opening  of  the  ascending  colon  or  caecum. 
To  begin  with,  it  should  bo  remembered  that  strifttxMt^  \&  xs^jr^ 
Qommou  in  the  sigmoid  flexure  and  roctum,  ii^iL\.m\)asie^^T\^Hiass^. 


GIQ  DISEASES  OF  BEC1ION3, 

in  the  «feum,  and  is  very  rare  in  the  sniiill  intostino ;  indi-'ed  it  ia 
eo  Hire  in  the  two  latter  aitoationE,  thai  when  its  exact  piHiiliati  i« 
not  known,  it  in  gonemHy  saio  to  aflsuniB  thut  right  vi>Ii>tomy  ur 
typhlotomy  will  Buifico.  Again,  if  the  strioture  is  in  the  rectum 
or  aigaioid  flexure,  the  distension  will  be  wiual  on  the  two  aideg ; 
when  in  tho  descending  or  transveree  colon,  greater  on  the  right 
than  on  the  left  aide.  The  amount  of  distension  on  the  two  sidea 
may  be  more  accurately  ostimUited  by  the  cyrtometer  than  by  mere 
inspection  and  pulpiition.  If  a  olysCer-pipo  will  pasa  for  some 
distance,  say  a  foot  or  so,  and  a  Lu^  quantity  ot  fluid  can  be  in- 
jected, the  stricture  is  probably  high  up ;  but  too  much  importanoo 
must  not  be  attached  to  this  aign,  as  the  elyster-pipe  may  have 
bent  upon  itself  and  the  rectum  and  mgraoid  flexure  are  often  ywj 
capacious.  Further,  isomethiu^  may  at  times  be  learnt  by  mwcult- 
ing  the  colon,  es[iecially  with  tiie  aid  of  the  piionendoBuope  whilst 
the  injection  is  being  given,  and  by  posKing  the  whole  hand  into 
the  rectum.  The  detection  of  a  tumour  tii  any  part  of  the  miIdb 
or  ciBCum  will,  of  course,  set  the  diagnosis  at  rest, 

G.  In  ronfriiriion*  there  is  pain  of  a  paroxysmal  naturo,  of  short 
duration  and  of  frequent  occurrence ;  peristalsis  may  not  be  visible 
on  account  of  the  matting  together  of  the  intoiitiuoH,  Imt  glutting* 
may  Im  heard.  There  is  no  yvmiting  or  distensiiin  except  during 
the  attacks  of  pain.  Constipation  is  not  ooiaplete ;  ilefiBcatitia  is 
painless;  the  motions  are  nut  campresfted  or  pipe-like  ag  the^  may 
be  in  stricture ;  and  there  is  no  distension  in  the  flanks.  The  symp- 
toms may  at  any  time  suddenly  became  acut«. 

7.  In  atiiU iien'lunilit  the  abdomen  is  distended  from  the  firrt, 
bard,  and  board-like;  peristalais  is  not  vixiblo ;  the  paJu  is  greut 
and  increjised  on  the  least  pressure ;  the  pulse  is  small  and  wity ; 
the  temperature  may  or  may  not  be  raised.  (See  I'erilonitis,  p,  3H2.} 
There  will  probably  lie  a  history  of  previous  attacks  of  appendicitis 
or  peri-typhlitiB,  or  signs  of  gortric  ulcer,  or  the  jmtieut  is  suffering 
from  tyjihoid  fever  or  has  had  utorinc  or  ovarian  troubles.  So. 

8.  In  apiiendiritit  or  pfri-ti/pklUu  the  symptoms  may  set  in 
gradually,  btit  more  often  begin  with  eu  attauk  of  acute  pain, 
especially  in  the  gangrenous  variety.  The  pain  is  at  first  diffused 
over  the  abdomen  or  referred  to  Qya  umbilicus,  but  soon  lieoames 
localixed,  more  or  Ws,  to  the  region  of  the  ceecum.  The  tongUO 
becomes  furred,  later  dry,  the  appetite  lost,  tho  bijwcls  ranfiuod, 
and  tho  temperature  raiwd.  In  acute  cases  there  may  be  iiaUMS 
or  even  vomiting,  ami  in  the  goiigi-erious  variety  more  or  lose 
collapse,  and  signs  of  acute  diffuse  peritonitis.  The  abdiuneu 
becomes  distended.  At  first  there  is  increased  resistance  and  tenili>r- 
neas  in  the  right  iliac  fossa,  whilst  later  a  distinct  swelliiij;  may  ba 
felt  extending'  inwards  towards  the  middle  line  upwards  to  about 

pie  level  f>!  t]^o  umbilitus  andiooi*  oT^es&>iQfcVN<i«rfa«iVjtfcBli^A. 
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Still  lator,  fluctuation  in  the  swelling  may  be  detected.  The  tender- 
ness is  often  most  marked  at  a  spot  two  inches  from  the  anterior 
superior  spine  of  the  ilium,  on  a  line  between  that  spine  and  the  um- 
biHcus  {McUurneys  point)^  /.e.,  over  the  situation  of  the  appendix. 
There  is  probably  a  history  of  constipation  or  irregulai*  action  of 
the  bowels,  or  of  one  or  more  previous  attacks  of  a  similar  nature. 

9.  In  mechaniml  pressure  on  the  intestines  by  new  growths,  cysts, 
enlarged  glands,  &c.,  a  tumour  will  probably  bo  discovered  on  pal- 
pation of  the  abdomen  or  by  the  finger  in  the  rectum  or  vagina. 

10  and  11.  The  diag^iosis  of  conffenitaJ  jnal/ormaiiou  of  the  rectum 
and  external  he^ruia  are  given  under  these  heads  respectively. 

12.  In  obstruction  due  to  paralysis  of  the  muscular  aiai  of  the 
intestine^  the  most  prominent  sign  is  perhaps  t^onpanites,  which,  as 
a  rule,  extends  over  all  the  abdomen.  There  is  also  constipation, 
inability  to  pass  flatus,  and,  frequently,  vomiting,  which,  in  extreme 
cases,  may  become  ficcal,  and  restlessness  and  pain  from  the 
abdominal  distension.  The  presence  of  general  tympanites,  and  the 
absence  of  signs  of  organic  obstruction,  and  especially  of  peri- 
staltic movements  are  the  jKnnts  to  be  chiefly  relied  on.  In  this  form 
of  o]>struction  the  symptoms  may  so  closely  resemble  those  due  to 
mechanical  causes  that  the  abdomen  has  frequently  bet^i  opened  in 
the  belief  that  such  existed. 

TuEATMENT. — Sujiposiiig  any  of  the  above  conditions  to  have 
been  diagnosed  with  tolerable  ('ei*tainty,  the  indications  for  treat- 
ment will  be  clear  (see  below).  Where  no  diagnosis,  however,  can 
be  made,  the  treatmont  may  at  fiivt  be  exi)ectant,  but  no  long 
delay  is  admissible  if  surgery  is  to  have  a  fair  chance  of  saving  the 
})atient.  Thus  in  acute  caseSy  nothing  whatever  should  be  given  by 
the  mouth,  not  even  ice  to  suck,  and  subcutaneous  injections  of 
mori)hia  should  be  entirt^ly  withheld  since  the  relief  they  give  is 
only  decejitive,  and  valuable  time  is  thus  lost.  When  the  patient 
is  much  collai)sed  he  should  have  an  enema  of  brandy  (Jj)  and 
milk  (,^iij),  and  })o  well  wrapix^  up  in  hot  blankets,  and  sun-ounded 
by  hot  botties.  The  surgeon  will  now  do  well  to  follow  the  advice 
of  Mr.  Greig  Smith,  namely,  to  sit  by  the  i)atient  for  half-an-hour 
or  so.  '*  As  the  shock  passes  off,"  says  that  surgeon,  "the  natural 
evolution  of  special  signs  comes  on.  These  are  carefully  and 
patiently  observed  by  sight,  touch,  and  hearing,  and  their  inter- 
pretation is  the  diagnosis.  But  their  evolution  Ixjing  slow  and 
complex,  and  their  moaning  often  obscure,  he  must  wait  while  they 
repeat  tliemselvfs  ugain  and  again,  and  not  leave  the  patient's  side 
till  solid  reasons  have  been  found  for  a  definite  line  of  treatment.'* 
Having  amve<l  at  a  diagnosis,  or  a  sufticiently  ai)i)roximate  dia- 
gnosis, the  surgeon  may  now  proceed  to  deal  with  the  casc^  as  set 
forth  in  the  si)ecial  sections  on  the  subject,  but  ittlv^i  (Vxvjk.'^^sciA  ^-^ 
remains  doubtful,  and  the  patient's  conOl\\iv<n\  wwWwwvivs  wxOa.  ""OassX 
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he  would  piiiljably  imt  Iwar  tJie  nhocli  nttfirullti;;  oxiiloiatiiin ,  a 
small  iucieioti  may  l>e  iniulc  thruiigh  Hvc  iiUl'>miniil  wuH,  imil  the 
first  pioce  of  rliatendoi)  intmtin^  tlmt  {irciMutH  mxmiiisI  to  tli<<  odgw 
of  the  wound,  and  opened  (KntmiUmty).  Latter,  when  the  dielm- 
Bon  him  bpen  rclieyeit.  nnd  the  pititmt'H  condiUon  haa  iiiiprovod. 
niertDH  mity  be  taken  tor  dealing  radioally  with  tho  caiue  of  thfl 
DhBtnittion.  In  rjinmir  naiet,  the  diet  should  be  reetricttd,  only 
small  qiiantitic<s  of  the  most  dip^stiblo  food  boing  given  at  a  tiiQO, 
and  an  soon  as  a  diBgiKiRiH  can  be  made,  mMLnnres  nhoiild  of  oiurw 
be  taken  for  relieving,  if  prootieable,  thf  obstruction. 

1.  Ill  impaeted  firrea  when  mwltcul  metm-i  and  enenmUi  hnvo 
failed,  tho  iixtum  may  i-wiuire  cleofing  with  a  aowip  or  nther  «uit- 
nble  inHtiniment.  In  i\h»tr«ftmi  from  impacted  yiill-aimiu  or  tithtv 
foreign  bofliea,  after  the  lutual  reinetlies  have  been  unaucoewitnl, 
thn  abdomen  may  be  otiened,  and  tho  gnlUstone  or  fnmign  body 
removed  thi-oiigh  an  iiii'isioii  in  the  iiili^Btine,  or  else  made  to  jtaiw 
by  gentle  manipTibition  thrmigh  tho  iloo-cwenl  valvn.  The  incinon 
ehmiUl  bo  made  in  tbo  longitudinal  axin  of  tho  gut,  opjKHiitB  tlw 
attnchment  of  tho  mt'sontei'y,  not  over  the  iiiipnctwl  body,  wh»ro 
the  PiiatH  may  be  diitnaged.  but  a  few  incli''ti  higher  up.  The 
gall-stone  or  other  body  may  then  be  rnmiivoil,  breaking  it  first  if 
nereasorj",  and  the  wiiuiid  bo  aftei-wards  nnittfl  by  HalBted'a  or 
IjOmbort'K  Hiituro.  ("Jr  fhonld  tho  wnllw  of  thi'  frill  Iw  snftennd  by 
ulceration,  a  jmrtion  of  the  intcatina  may  be  resected,  and  the  con- 
tinuity of  tho  tube  renlored  by  one  nl  the  methods  of  mteroirhapliy 
deseribed  at  p.  i<83.  An  impiiet«d  gnll-stone  may  HoiuettmM  be 
broken  up  with  a  needle  wiUtont  opening  tho  intestine, 

2,  In  inlrniat  ilrnmji'lation,  abdominal  section  ia  tho  only  pro- 
oodure  of  any  avail,  and  ought,  like  hemii.itflniy,  to  be  undeHukcn 
early  ajirt  not  merely  as  a  la«t  rewturce  (aoe  1,'iiuir-ltimy). 

;i.  In  volriihi*  of  the  sigmoid  flexure.  itisulHufion  with  wr  or 
hydrogen,  or  a  largo  enema  will  at  times  su(;oeei!  in  untwintilig  the 
intostuie.  If  these  means  fail  no  time  nhonld  be  lost  in  opening  the 
abdomen  (t>ee  La}i«T<<t<-my).  If  theiB  is  a  groat  distension,  TrcvM 
advised  that  the  inlluted  coit  should  be  punctured  through  the 
altdoiuinal  pariet«B. 

4,  lu  iiitmitii»<vj't!oii.  when  wiiit,  copious  iiijoctioits  ol  wurm 
water  to  empty  the  lower  bowel,  followed  by  insufflation  of  »ir  or 
hydrogen,  with  the  patient  inTOrted  and  thoroughly  reliistid  uudor 
chloroform,  will  often  stieceod  in  the  early  stages,  and  should  b« 
given  a  fair  trial.  In  the  meantime  opium  may  l>o  givim  in  doMB 
fuitablo  ti)  the  age  of  tho  patient,  fuod  withhold,  and  thi.'  Btonmch 
emptied  by  on  emetic  or  irrigated  with  warm  water.  Thesn  ntetuis 
failing,  Iftpui-otomy  must  be  pertormeil  (see  Kapariitumy).  If  thft 
signs  of  strangulation  are  well  marked,  too  much  time  should  not 
be  lost  in  trj-ing  injectioTiS  and  insufflation,  Iral  th"  bowel  beeontO 
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80  damaged  or  the  intussuscop/^wi  so  adherent  to  the  intussusoipipwa 
as  to  render  the  prospect  of  sucx^ess  hopeless.  Indeed,  I  have  come 
to  the  conclusion  that  unless  laparotomy  for  intussusception  in  an 
infant  is  undertaken  within  twenty-four  to  thirty-six  hours  from 
the  onset  of  the  symptoms,  reduction  will  bo  foimd  next  to  impos- 
sible without  so  injiuing  the  intestine  as  to  render  a  fatal  result 
almost  inevitable.  In  infants  intussusception,  unless  relieved  by 
injections,  inflations,  &c.,  or  by  early  operative  means,  may  be  said 
to  be  almost  invariably  fatal.  In  chronic  cases,  although  there  is 
less  need  for  early  operative  interference  than  in  acute,  as  the  bowel 
may  remain  incarcerated  for  some  time  before  becoming  strangu- 
lated, it  should  not  be  delayed  too  long,  lest  the  intussiiscepted 
portion  become  adherent  to  the  sheath.  Should  it  appear  probable 
that  this  has  already  happened,  two  courses  are  open  :  either  to 
open  the  abdomen,  or  to  keep  the  patient  under  the  influence  of 
opium  in  the  hope  that  the  intussusceptum  may  slough  off  and  be 
passed  per  a  num.  In  exceptional  cases  of  intussusception  of  the 
sigmoid  flexure  the  mass  may  be  drawn  out  of  the  anus,  the  gut 
above  and  below  united  by  sutures,  the  intussuscepfi/771  cut  away, 
and  the  united  gut  reduced. 

5.  For  airictnre  of  the  larj/c  irdeatiite,  left  inguinal  colotomy  should 
be  porforme<l  when  the  obstruction  is  in  the  rectum  or  lower  part 
of  the  sigmoid  flexure,  and  typhlotomy  when  in  the  transverse 
or  descending  colon.  Should  the  strictured  poi-tion  be  readily 
reached  in  performing  the  operation,  it  may,  if  the  disease  is 
localized,  be  cut  out  {cohctomi/y  ti/phlectojny),  and  the  bowel  secui'ed 
to  the  wound,  or  better,  the  two  portions  of  bowel  united.  In 
stricture  of  the  amaU  ifitestine,  enterotomy  may  be  performed  as  a 
palliative,  or,  under  suitable  conditions,  enterectomy  with  union  of 
the  intestines  by  one  of  the  methods  already  described. 

6.  In  contractiims,  where  the  intestines  are  matted  together  by 
chronic  peritonitis  or  cancer,  when  medical  means  have  failed,  ente- 
rotomy may  prove  of  temporary  benefit  by  relieving  the  distension. 

7.  The  treatment  of  acute  peritonitis  is  given  at  p.  .'597. 

H.  In  Appendicitis^  Perityphlitis y  and  Typhlitis,  widely  different 
views  are  held  as  to  the  best  course  to  pursue.  Some  hold  that  there 
is  no  medical  treatment  for  appendicitis,  and  advise  operation  in 
every  case.  Others  would  restrict  surgical  interference  to  those 
cases  in  which  an  abscess  has  fonned  or  diffuse  peritonitis  has  been 
set  up.  There  is  no  doubt  something  to  be  said  in  favour  of  early 
operation  in  every  case,  for  as  Morris  of  Now  York  puts  it,  •*the 
affected  appendix  is  a  cup  which  sometimes  snaps,  sometimes  flashes, 
and  sometimes  causes  an  explosion,  and  none  of  us  can  tell  in 
advance  what  is  going  to  happen."  Seeing,  however,  that  some 
70%  of  the  ciises  recover  spontaneously,  and  if  the  digestive  dis- 
turbance is  corrected  may  have  no  further  trouble,  the  majority  of 
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sur^^oons  fMn])loy  luodical  trciitiuent  boforo  rosoHing  to  tho  knife. 
Tlius  tlic  j)iiti('nt  should  he  plari^l  at  absolute  rost  on  his  back,  tho 
d'u't  lo.stritlod  to  milk.  th(.^  bowel  cloarod  bv  an  ononia,  and  hot 
iM^lladdiiiKi  I'oiiicntatioiis  or  a  few  leeches  applit^d  over  th<»  region  of 
the  cn'cuiii.  Some  give  a  little  opium  or  morphia  if  the  pain  is 
excessive^ ;  others  witliht)ld  opium  altogether  and  insist  on  tho 
advantage  of  rleaiing  the  bowel  in  the  early  stiiges  by  small  doses 
of  Ei)soiii  salts  or  calomel.  In  tho  (/(ingnnoua  /arm  and  when 
]>erfonjtion  has  occuired,  all  are  agi*eed  that  the  sooner  the  abdomen 
is  ojM'iied  and  waslied  out.  the  better  the  chances  of  success.  Shouhl 
the  inflammation  terminat^>  in  suppuration  and  an  abscess  fonn,  it 
shouhl  be  ojM'ued  and  drained ;  but  no  attempt  should  be  made  to 
find  tlie  a}»i)en(lix.  nor  sliould  the  abscess  be  exi)h>red  with  the  finger, 
lluslied  out  or  s(  iaj>ed,  as  such  procedures  only  tend  to  breakdown  the 
adliosions  cutting  off  the  general  peritoneal  cavity,  and  expose  tho 
l)atient  to  the  risk  of  general  septic  peiitonitis.  Should  such  an 
al)S('ess,  lio\ve\er,  have  ])urst  int^  the  general  peiitoneal  cavity,  the 
peritoneum  >]iould  be  washed  out  and  a  glass  drainage  tube,  or 
Iwtter,  a  gau/e  drain,  left  in  the  wound.  The  aj)pendix,  if  found 
inllann-d,  i)luggod  witli  a  foreign  body,  ulcerated,  or  gangi*enous, 
should  ])e  anii)utated,  and  the  stump  sutured  l>y  Lembeii:'s  method. 
In  rr/dpsiiH/  or  rtrurrimi  tippt /tdicifisy  if  careful  attention  t<»  tho 
<lig(^stion  tails,  the  ([Uestion  of  removing  the  appendix  after  an  acut« 
attack  has  .sul»sid»Ml  mav  b*^  raised.  The  chief  indications  for  this 
measuie  ale  ('/)  incapacity  of  the  patitait  owing  to  the  frequencj' 
oi"  tile  attacks,  (/>)  iiK'ieasing  sevtTity  of  the  attacks,  (<•)  extreme 
severity  of  last  attack,  and('/)  signs  of  local  suppuration  about  the 
ap])endix.  The  incision  should  Ih»  luiule  about  two  inches  from  the 
anteiinr  su])eiior  s])ine  of  the  ilium  at  light  angles  to  a  line  drawn 
fnmi  tin-  iliac  spine  to  the  umbilicus,  or  over  the  appendix  if  this 
structure,  as  i«<  often  the  case  wh(?n  swollen  and  thickenwl,  can  be 
felt.  TIh'  aiitiMJor  muscular  ]>and  of  the  ca?cum  is  at  times  a  go<.>d 
izuide  to  tli«'  a])]Mndix.  Adhesions  having  been  carefully  separatiMl, 
and  the  apjxudix  exi)osed,  u  circuhir  incision  should  be  made 
throiiLili  its  pnitomal  coata])out  half  an  inch  from  its  junction  with 
the  ca'cuiii,  tln'  ])«iitoneal  coat  rellected  like  a  cuff,  the  remaining 
coats  surrounded  by  a  li;,'ature,  the  ap]x?ndix  cut  away,  the  surface 
of  the  stuiii])  disinfected  by  a  drop  of  pure  c^irfjolic  acid,  and  the 
reflected  ])eiitoueal  <oat  sutured  over  it  ])y  Lemlx'rt's  stitch.  If 
extensive  adhesions  have  foi'ined.  the  operation  is  one  of  groat 
dilliculty  ami  >]it»iild  not  be  li«^htly  undertaken. 

I>.    in   (jlistruction    from   infrlnmlral  prvAnnrr  measures  must   Ik* 

taken,  if  practicable,  to  deal  with  th«'caus<\  as  by  the  removal  of  a 

niali;rMaiit  «»]  iiuioeent  tumour  or  enlarged  glands,  the  draining  or 

i'liurli'nt'nii:  of  an  hvdatid  cvst,  &c. 

Uhn\d  I  /.   The  treatmeul oil  i«iM|jrnitMl  iMulfuvu»«vru»ns*»pUt\u(«'!j<i'«f 
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and  rrtrrtiul  hrrniii  is  given  uiidor  DigoasCM  of  tho  lioctum  (p.  (J7li) 
and  Hernia  (p.  mH). 

12.  In  ubHtruction  due  to  jmrulyniB  of  tti(<  iiiiiAoiiliir  coat  a  rcctiU 
tube  Hhould  be  passed  to  lot  the  flatuM  eMCftiw  and  mo  allow  the 
muscular  coat  to  regain  itx  tone. 

Lapahotomy,  abdominaj,  section,  or  opening  the  abdomen,  ia 
an  operation  that  may  be  required  for  the  puriiose  of  exploration 
in  doubtful  casew  of  intestinal  obstnittiou,  or  for  the  relief  of 
volvulus,  strangulation  of  tho  intestincB 
by  bands  or  diverticula.  intusauHCcption, 
reduction  of  hernia  en  maiaf,  &i:.  The 
room  should  be  at  a  temperature  be- 
tween 70'  and  80°  Fahr. ,  and  the  patient. 
with  the  limlw  wrajiped  in  cotton-wool 
bandageu,  placed  on  u  rubber  VkI  tilletl 
with  hot  water.  The  greatest  caro 
should  be  taken  that  nothing  septic 
comes  in  contact  with  the  wound  or 
peritoneal  cavity.  The  stomach  may 
bo  irrigated  with  warm  water  beforii 
giving  the  UTiaesthetic.  This  preventn 
vomitiug,  and  may  remove  some  of  the 
contents  of  tho  upjwr  part  of  tho  in- 
testine and  relieve  distension.  Some 
surgeons  give  a  hypodermic  injection 
of  ]jgth  of  a.  grain  of  atropine,  and  a 
rectal  enema  of  brandy  to  inureiiBO  the 
heart's  action.  Having  previously 
thoroughly  cleansed  the  tiin  with  snap 
and  wat«r,  removed  grease  with  ether 
or  turpentine,  and  afterwards  well 
sponged  it  with  carbolic  lotion  [1  in  'iit) 
or  perchloride  of  meKurj'  lotion  (1  in  toroj-. 
000),  make  iiii  incision  in  the  middle 

line  of  the  abdomen,  midway  between  the  pubes  and  umbilicus 
(Fig.  -iiK),  a),  and  having  rapidly  exposed  tho  t>eritonouui  and  stoi)ped 
all  hwinorrhage,  carofully  open  the  iwritouoal  cavity  on  a  diivclor, 
or  with  scissors  protected  by  tho  finger.  In  clciinsing  tho  abdomen 
great  care  xhould  be  taken  to  thoroughly  disinfect  tho  umbilicus, 
and  the  pubic  hair  should  be  shaved  off.  Sumo  surgeons  advise 
that  the  incision  shoidd  bo  limited,  and  only  long  enough  to  at  first 
admit  one  or  two  fingers.  I  prefer,  myself,  for  the  purpose  of  saving 
time,  to  make  it  long  enough  to  ut  once  admit  the  whole  hand  if 
found  necessary.  If  a  distended  loop  presents  in  the  wound  the 
obstruction  is  ])roliably  in  the  hirge  or  lower  portion  ot  Usa  wmsNi 
intestine;  if  this  loop  contains  fluid,  loaces,  ut  ga«,S.\.S» 


Fie.  305.— Liaes  of  inciiion  in 
ceilaiii  operatioiiH  on  the 
abJouicD.  a.  Ln|iaTotemj, 
OTiriolouiy.  b.  Supra-pubic 
cyntotomj.  c.  Lientunj  of 
eitenial  iliac  attetj'.  d. 
Inguinal  colotomj.  a.  Gaa- 
trostom^r-       t.    CholecjBto- 
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nciir  the  obatruttion  ;  it  unly  gas  'tomo  distouco  oB.  Vam  quo  or 
two  JiiigoTB  or  tho  whole  hiuiil  into  tho  ubduuiiual  cuvity  iinii  Itwt 
expturo  tho  hcniitil  rings  fruui  within,  and  if  thesu  uru  tree  the 
region  of  tho  CHiuum,  tukiug  care  tu  jii'ovont  the  int«titiii(«  ftom 
protruding  by  placing  ovvt  them  a  wmrui  flat  asuptic  eponj^e.  tf 
tho  cnicuia  ie  foimd  diat«tided,  the  obstruction  most  be  iu  the  Urge 
inteHtino.  (.'airy  your  fingcn  or  hand,  therefore,  along  the  course 
III  the  colon  until  the  obatmotion  is  met  with.  If,  ou  the  other 
hand,  the  cn^cuin  is  empty,  tho  obstntctioit  miLst  bo  in  the  snuiU 
inteidaiic.  Puiw  your  fiiigerH  or  hand  in  this  vai^  iuto  the  pclTis, 
aud  sDHrch  for  an  empty  loi^  iif  inteetino  below  the  nbstnictioii 
and  follow  tho  intestine  by  passing  it  through  tho  tinguiv  pioi^ 
by  piecf!  till  the  Dbxtruation  is  discovered.  It  aftor  n  Hoorch  uf 
some  minutes  the  obstrudiun  is  not 
Found,  enlarge  the  wound  and  allow 
the  iiit«(stineB  to  prolapse,  IciH-'ping 
them  warm  by  the  ountiniial  itppliuatjou 
of  aseptic  gaiDte  wrung  out  of  hot 
water.  When  the  intestinos  aiv  much 
dishmdod  Mr.  Greig  Smith  iid  visas  that 
the  distended  1oo]i  should  he  dmwn 
iuto  the  wound,  jiunotured  with  n 
Spenuur  Weils  astitiw  needlf.'  cottuortcd 
with  on  ospiiatoi'  bottle,  tho  disttiiistun 
relieved,  and  the  little  wound  suturnd, 
HID  ■umi.iuc  '''^  surgeon  waiting  for  houm  ut  tll« 
w1lh"th'e'Tim">k  l»dflido  if  neeoiwnry,  and  asjiiwtiiig 
fluigcUinMrtol  and  tinl  in  occusionoUy  till  the  diBtennion  ts  ru- 
tbe  gut.     (AFtei  FadI.  )  lieved.     The  gut  in  the  meiiiitime  may 

be  kept  in  contact  with  tho  wound  1^ 
an  aseptii!  ukower  piiRHcd  under  it  through  the  lueiieiitery,  la 
dminiiig  the  bowel  a  Paul'B  tube  (Fig.  -tlMi)  may  bo  used.  Tho 
gut  hiiviuK  Ih.ioh  driiwii  into  the  wound  ami  packed  round  with 
iiite]>tu'  ^'iiu/i-,  111)  i[ii.'isi')n  large  enough  to  admit  the  tube  should  be 
made,  tlio  lube  [previoiiBly  plugged  with  wool)  inserted,  and  fixed 
by  u  ligiiturii  paswod  round  the  flaugo.  The  plug  of  wool  in  thoa 
removed  and  rubber  tubing  fixed  to  the  distal  end  of  the  tube  to 
convey  away  tho  feeces.  After  the  distouBiun  in  ivtievod  the  cue 
must  bo  treated  as  circumstances  suggest. 

(a)  If  a  loo]!  of  inteuHne  is  found  sti-aiigulated  in  one  of  tha 
hernial  rings,  or  in  a  hide  in  the  meeentiiry,  tt  niu«t  be  relstwed 
from  within  the  abdomen,  dividing  any  stricture  if  nocDSMry. 
(h)  If  a  volvulus  is  discovered  an  attempt  must  he  tiiudu  to  Ulitwut 
it,  and  as  a  prophy lactic  against  retwistiiig,  the  uiL'BCiitoi'y  may  be 
shortened  by  folding  it  upon  itsnlf  panillcl  to  tho  intestine  Riul 
fixing  it  with  suturaa.  If  the  volvnlus  Vdiuiot  bo  rvduoed,  the  cootnttv 
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may  bo  lot  out,  the  wound  sutured,  and  another  attempt  made. 
This  failing,  the  volvulus  may  be  excised  and  the  intestine  restored 
by  one  of  the  methods  of  onterorrhaphy  (p.  383).  If  the  patient 
is  too  coUapsed  to  admit  of  excision,  the  volvulus  may  be  left  and 
the  intestine  short-circuited  by  means  of  a  Mui'phy's  button  or  by 
one  of  the  other  methods  described  at  p.  390.  If  gangrene  has 
occurred,  the  volvulus  must  bo  excised  and  circular  enterorrhaphy 
or  lateral  api)roximation  perfonned.  (c)  If  a  hand  is  met  with  it 
must  be  divided,  {d)  If  a  laryi^  dirertnnltim  is  the  cause  of  the 
obstruction  it  must  Ix)  cut  across  and  the  bowel  end  closed  by 
Halsted^s  or  Lembert's  sutuie.  (c)  If  a  smafl  diverticuium  is  pro- 
ducing the  constriction  it  must  be  severetl  and  the  two  ends  liga- 
tured. Should  the  intestine  give  way  in  dividing  the  obstructing 
band,  &c.,  or  have  already  given  way — if  the  perforation  is  small 
and  the  coats  are  in  a  fairly  healthy  condition,  the  wound  in  the 
intestine  may  bo  closed  by  sutures  in  the  way  described  under 
Wounds  of  the  Intestine.  But  if  the  coats  are  in  an  inflamed  or 
sloughy  condition,  or  gangienous,  the  diseased  portion  may  be 
excised,  and  the  upper  and  lower  portions  of  the  intestine  united 
in  one  or  other  of  the  ways  abeady  mentioned  (p.  383).  Only 
when  the  patient  is  much  collapsed  should  the  ends  of  the  bowel 
be  flxed  to  the  external  wound  and  an  artificial  anus  made.  Before 
uniting  the  intestine,  however,  it  may  be  well  in  some  cases  to  fix 
the  intestine  temporarily  in  the  wound  and  let  the  contents  of  the 
distended  poi-tion  di'ain  away  for  several  hours  or  even  days. 
(/)  If  an  intusstiscejttion  is  discovered,  fii*st  stjueeze  out  some  of 
the  inflammatory  oedema  by  steady  uninteiTupted  manual  com- 
pression with  an  aseptic  sponge,  and  endeavour  to  reduce  the  in- 
tussusception by  gentle  traction  on  the  bowel  just  above  the  neck 
of  the  intussuscipiens  and  by  counter- traction  just  below  the  apex 
of  the  intussusce})tum ;  or  better,  try  to  squeeze  out  the  intussus- 
ceptum  by  kneading  and  pressui-e  from  below.  Reduction  may 
possibly  be  aided  by  insufflation  of  the  rectum  with  aii'  or  hydrogen. 
If  adhesions  have  formed,  try  to  break  tliem  down  by  gently  in- 
sinuating a  i)robe  between  the  contiguous  serous  surfaces.  After 
reduction  search  for  any  rent  in  the  i)eritoneal  coat  and  bring  it 
together  by  sutuie  and  seal  with  an  omental  gi-aft.  Beduction 
falling,  the  following  courses  are  open: — 1.  Exclusion  of  the  in- 
tuHsuscoi)tion  by  leaving  it  in  situ  and  short-circuiting  the  intestine 
(Fig.  307)  by  foiming  a  commiuiication  between  the  bowel  above 
and  below  the  intussusception  by  means  of  Senn's,  Murphy's, 
or  some  other  method.  2.  (.'oinplete  c^r  ])artial  excision  of  the 
intussusception  and  restoration  of  the  bowel  by  circular  enteror- 
rhapliy,  lateral  approximation,  Murphy's  button,  &c.  Complete 
excision  is  a  most  serious  operation,  especially  when  a  long  length 
of  bowel  is  involved.    In  such  a  case  if  there  is  no  sign  of  gangix>no 
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the  Hhcath  tmiy  be  oponod,  the  irtusffusceptuui  bxcimiI  just  biilow 
its  iiock,  tho  utiunp  ligatured,  and  tbu  coutiniiity  of  thtj  iutvBtina 
rostored  by  liitoiul  approKiniation  by  button,  bone-plotes,  or  simple 
auturcH.  or  by  Intenil  itnplantution.  When  gungrene  has  o(.-cnn«d, 
the  whulp  intossuHception  uiust  be  exosed.  Since  the  iiitroductioD 
of  the  tnurc  rapidmethuda  of  roetoring'  the  continttity  of  the  iatestiiie. 
the  need  of  making  an  artificial  anus  ahould  8ekli>in  occur. 

After  any  of  the  above  operatdoiiB,  carefully  cleimse  the  abdomen 
from  blood  by  gentle  epongiiig,  itnd  clo«o  the  wound  in  the  pari(>te8, 
with  the  two  Biirfnces  of  the  perttoiioum  in  contact,  by  outures 
passed  through  the  skin  and  peritoneum.     II  in  sjiibi  of  all  cnro  tha 


poritoneiuu  has  been  soiled  by  ftecal  i[iatt«ir,  or  septic  chutigns  hnrn 
alreaily  started,  tluah  out  the  peritoneal  laivity  witli  galloni)  ut 
sterilized  hot  watoi',  ur  hot  water  to  which  some  aatiMiptic  ne  salicyhc 
acid  (>i  per  itint.)  or  bonicic  odd  (2  p»r  cent.)  has  been  addol.  In 
fluahing  <iut,  jioBa  tlio  irriji^ting  tube  amungst  the  intoHtinea  to  the 
bock  of  the  abdominal  cavity  and  into  the  pelviB  so  that  the  Wktar 
may  flow  outwards.  If  the  intestineu  have  been  allowed  to  pro- 
lapHo  thoi-e  may  be  some  difficulty  in  getting  them  back.  Cover 
them  with  antiseptic  gauze  wrung  out  ot  hot  wat«r,  tnokiug  tlw 
margins  of  the  guvute  beneath  the  edges  of  the  wound.  Inttwhue 
the  Buture^i,  and  whi-n  th«y  are  all  in  situ  make  uuifomi  presmutt 
on  the  giiiue  iiH  the  Hutures  are  tigHhmwl  stid  tied  troin  above  down- 
wards.    Withdraw  the  guMm  before  the  last  (tutures  ore  tiod. 
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Drawing  forwai-d  the  edges  of  the  wound  with  retractoi*s  will 
materially  aid  the  replacement  of  the  intestines.  If  they  cannot 
be  replaced  draw  a  distended  loop  away  from  the  wound,  aspii'ate 
or  open  it,  evacuate  as  much  of  the  contents  as  possible,  sutui'e  the 
woimd  by  Lembert's  method,  and  again  endeavour  to  replace  the 
prolapsed  intestine.  When  faecal  soiling  or  septic  changes  have 
occurred,  place  a  glass  drainage  tube  in  the  wound  (see  Ovariotomy) , 
or  loosely  pack  with  strips  of  iwlofonn  gauze  or  with  iodoform  gauze 
rolled  up  in  the  shape  of  a  lamp  wick,  and  encircled  by  a  layer 
of  gutta-percha  tissue  with  holes  cut  in  it.  The  end  of  the  drain 
should  be  surrounded  by  plenty  of  (\xy  gauze  to  suck  up  the 
fluid. 

[g)  If  the  obstruction  is  found  to  depend  on  a  peri-typhlitic 
abscess  or  acute  peiitonitis  a  rubber  or  glass  drainage  tube,  or 
gauze  drain,  should  be  placed  in  the  wound  in  the  abdominal  parietes, 
after  the  jieritoneal  cavity  has  been  washed  out. 

Enterotomy,  or  N^ilaton's  operation,  consists  in  opening  the 
abdomen  by  a  short  incision  in  the  middle  line  or  in  the  right  or 
left  groin,  seizing  the  first  piece  of  distended  intestine  that  presents, 
and  securing  it  to  the  wound  by  sutures  and  then  opening  it.  This 
operation  is  employed  in  cases  where  the  obstruction  is  believed  to 
be  in  the  small  intestine,  though  the  diagnosis  of  the  situation  i» 
uncertain,  and  where  the  patient's  condition  is  such  that  the  severe 
shock  and  the  prolonged  manipulation  that  necessarily  attends 
laparotomy  (the  operation  otherwise  indicated)  would  probably  be 
fatal.  It  may  also  bo  employed  in  cases  of  obstruction  due  to 
contractions  consequent  upon  the  matting  together  of  the  small 
intestines  from  chronic  inflammation,  cancer,  &c.  It  should  be 
thoroughly  understood,  however,  that  the  operation  is  only  intended 
to  relieve  the  distension  of  the  intestines  and  prevent  their  rupture. 
It  does  not  attack  the  seat  of  obstruction.  But,  by  relieving  the 
acute  sjTnptoms,  it  may  give  time  for  a  diagnosis  in  doubtful 
cases  to  be  arrived  at;  and  the  patient's  condition  after  it  may 
so  far  improve  as  to  allow  of  a  more  radical  course  of  treatment 
being  undertaken  on  a  future  occasion.  The  method  of  Greig 
Smith  (p.  622)  is  likely  to  replace  to  a  great  extent  the  above 
operation. 

Enterectomy  consists  in  opening  the  abdomen  and  excising  a 
portion  of  the  intestine.  It  may  be  required  for  in'oducible  intus- 
susception, carcinomatous  stricture,  gangrene  from  strangulation  by 
bands,  the  closure  of  fcocal  fistuloe,  wounds  of  the  intestine,  &c. 
Open  the  abdomen  as  in  laparotomy ;  draw  the  portion  of  intestine 
to  be  removed  well  out  of  the  wound,  and  pack  it  round  with  moist 
antiseptic  gauze;  clamp  the  intestine  with  a  rubber  tube  passed 
through  a  small  incision  in  the  mesentery  above  and  below  to 
prevent  the  escape  of  fopces ;  cut  out  the  diseased  or  damaged  part ; 

w.  8  8 


tio  all  ble^ng  vesBele;  oantollf  nnita  tine  iimwiiilwi  i ,  aol  ttia 
join  tlie  intestine  by  one  of  the  nuthodi  klraad;  doKsSbad  (p.  9U). 
Fig.  308  represents  a  distended  omnun  mnd  lower  ptniiim  of  tiw 
ascending  colon  which  waa  ramoTed  fbr  oanaiiaDutoiu  striotam  lij 
my  colleague  Mr.  Langton.  TiM  gut  was  united  aban  end  Mot 
the  excised  portion  by  Senn'e  pletee,  and  tiie  pataent  nude  an 
«xcellt>nt  recovery.  For  tlie  ramorel  of  the  oncnm  the  i''n'twm 
should  be  nmde  in  the  right  iliao  fcMH. 
Acconling  to  whether  amall  inleatine,  oolon,  or  otBonm  ia  ec- 
deed,  the  operation  ia  ipokMi  of 


'^M 


typhleotomf. 

IlTomSAI.  OOLOTDICT  ia  flis 
operation  of  opening  the  "gwy^ 
flexure  of  the  ocdon  iu  tlie  leffc 
groin  (Littrft  pptratien).  It  ia 
now  almoet  univeiMlIraa^lojnd 
in  plsoe  of  Inmbar  tn^akaof, 
eapedally  fOr  oucinoma  ti  tba 
reotum  before  dietenaion  of  flis 
colon  oonaequent  on  the  itaietara 
haa  oocorred.  Its  ohiofadvan- 
tagee  over  tiie  lumbar  opeaation 
are:  I,  that  there  ialesediffieulfy 
in  finding  the  gut ;  2,11iBttliBra 
is  less  danger  of  perJtaaitis,  in 
that,  as  the  perHoneum  haa  to 
be  opened,  all  proper  pieeantioBa 
can  be  taken ;  3,  Uiat  the  wmind 
is  more  BOperfliiial, 


pert  irf    quently  th««  is  leea  riA  vl 
'"  ™    filtration  of  tlietiamieaandaei 

poisoning ;  and  4,  that  the  gras 


Fio.  3fl8.- 
the  aweiiJing  colon  and  ths  end     flJtrationof  U 
ipf  the  ileum  removed  tor  oni —  -• 
lliG  ftMeuJinj!  i/olon.     Ttw  Ctosuiu     r  -  ■  .      ,      ..  -.. 

WM  RTently  Jistendwl.    (St.  Bsi^    i*  «  n>ore  convenient  Htoatum 
tholoiuewB  Hosiiital  Uuuam.)  tor  an  onus  than  the  loia.     An 

ohliqne  incision  (Fig.  80S,  d) 
about  two  inches  long,  is  made  one  inch  from  the  anterior  nttenor 
iliac  spine  ut  right  angles  to  a  line  drawn  from  the  wnUliooi  to  tl« 
iliac  Hjiine.  one  inch  of  the  incisioii  being  below  and  One  inoh  ahvn 
the  line.  Divide  the  Hkin,  saperfidal  and  deep  fasdn,  mmdaa^- 
fascia  trnnH versa! Im,  and  the  peritoneum  on  a  dirootor.  li  tlw  got 
doeH  not  jiresent  in  the  wound  carefully  search  for  it  with  tlw 
fingei'H.  It  muy  be  known  by  the  longitudinal  bands  of  mnMxilar 
SbreK,  by  the  appendices  epiploicse,  and  by  its  meeento;  numii^ 
to  the  left,  whereoH  that  of  the  email  intestine  rune  to  the  li^l 
Having  found  the  colon,  introduce  a  flat  aponge  into  the  woont 
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to  prevent  the  entrance  of  blood,  and  stitch  the  parietal  peritoneum 
to  the  skin  with  four  sutures.  Remove  the  sponge  and  draw  down 
the  colon  until  the  meso- colon  is  taut  so  as  to  avoid  prolapse  of  the 
bowel  subsequent  to  the  operation.  Draw  the  bowel  well  into  the 
wound,  pass  a  piece  of  glass  rod  beneath  it  through  the  meso-colon 
so  as  to  produce  a  good  spur,  and  thus  prevent  the  faeces  going 
down  the  distal  end  of  the  intestine,  and  secure  the  gut  to  the 
parietal  i^eritoneum  by  sutures  passed  through  only  the  peritoneal 
and  muscular  coats.  Apply  an  antiseptic  dressing  with  a  piece  of 
protective  next  the  bowel  to  prevent  its  adhering  to  the  gauze,  and 
at  the  end  of  thi'ee  to  five  days,  when  adhesions  have  had  time  to 
form,  cautiously  open  the  gut  by  cutting  through  it  on  to  the  glaa 
rod.  Some  surgeons,  for  the  purpose  of  forming  a  spur,  draw  the 
gut  forward  by  a  ligature  passed  through  the  mesentery.  Others, 
with  the  same  aim  in  view,  divide  the  colon  and  secure  both  open 
ends  to  the  wound ;  whilst  others  again  close  the  lower  end  by 
means  of  Lembert's  sutures,  and  drop  it  back  into  the  peritoneal 
cavity.  These  procedures,  in  my  opinion,  add  to  the  risks  of  the 
operation,  and  are,  I  think,  unnecessary  if  the  bowel  is  drawn  well 
into  the  wound  and  a  piece  of  glass  rod  passed  through  the  meso- 
colon in  the  way  above  described.  No  food  should  be  given  by  the 
mouth  for  the  first  twelve  or  twenty-four  hours  and  then  slop  diet 
until  the  gut  is  opened.  If  the  bowel  is  greatly  distended  at  the 
time  of  operation  and  threatening  to  burst,  it  may  be  opened 
at  once ;  or  should  vomiting  and  distension  come  on  after  the 
operation,  it  may  be  opened  before  the  usual  three  to  five 
days  have  elapsed.  Some  surgeons  give  opium  as  a  routine 
practice,  others  withhold  it  unless  there  is  pain  or  restlessness.  If 
the  bowel  does  not  act  spontaneously  after  the  gut  has  been  opened 
a  gentle  saline  purge  or  an  enema  may  later  become  necessary. 
The  bowel  below  the  wound  may  also  require  washing  out  by  an 
enema. 

Lumbar  colotomy  is  the  opening  of  the  colon  in  the  left  lumbar 
region  [Callisfn^s  operation) y  or  in  the  right  [Amussat'^s  operation). 
They  are  not  often  done  at  the  present  day.  The  former  is  chosen 
when  the  disease  occurs  in  the  rectimi  or  lower  part  of  the  sigmoid 
flexure ;  the  latter  when  there  is  any  doubt  whether  it  may  not  be 
in  the  transverse  colon.  That  on  the  left  side  need  only  be  described. 
Place  the  patient  on  his  right  side,  slightly  inclining  towards  his 
face,  with  pillows  imder  his  abdomen,  or  beneath  his  loin,  in  order 
to  make  his  left  side  prominent.  The  outer  border  of  the  quadratus 
lumborum,  the  guide  to  the  colon,  should  then  be  marked:  it  is 
situated  half  an  inch  posterior  to  a  line  drawn  vertically  upwards  from 
a  point  midway  between  the  anterior  superior  and  posterior  superior 
spines  of  the  ilium.  Then  make  an  incisicm  about  fom*  inches  long 
between  the   last  rib  and  crest  of  the  ilium   from   the  erector 
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c[iii>ly()utw!irils  and iliiwiiwanU.     Divide  tho  skin,  fiwcia, 
IS  liivfi's  iif  luiwclcn,  vin.,  tho  latissimus  ilorai,  oxtomal 
iti'i'iiiil  o)ilii[ii(>,  mid  trantivei'Baliii,  nnd  the  transvei'aalid 
L  ilircitiii'  {Viy:.  lilHI).  ami  the  qunilratus  Iniikbunuii  will  now 
il  lit  thi>  iuiipr  iMirt  ot  tho  wound,  and  may  be  known  liy 
iiiiiiiiig  ujiwai'ds  and  inwards.     When  tho  colon  is  dis- 
will  biilfrt'  ill  the  wound ;  when  contracted,  however,  it 
!»■  sciuiiht  in  tho  wound  by  carefully  Bcratthinj;  throujfh  the 
tis^u-'  covi'iin!-  it,  with  two  pairs  of  disBeoting  (orcepe.     II 
i>  iiiiK'h  dilliuiiUy  in  finding  it,   pasn  jier   rnium   a   small 
ti't',  if  ;>r:i<.'ti('a1ilt!.  through  tho  stricture,  and  inflate  the  colon. 
nloii  iii^iy  \x'  [listiii};uisho<l  from  the  peritoneum,  which  sotne- 
]iii'-^i'iits  ill  the  wound,  by  its  situaUon  immediately  oxt«imaI 
■  i[iiiuliiitiis  liiinliorum  und  below  the  liidnoj' ;  by  the  preaonco 
of  tho  longitudinal  bands  of  muHculur  fibros; 
by  the  thicknoM  of  its  coats  on  nipping  it  up 
by  tho  lingers;  and,  at  timeii,  by  in  thin  way 
fiH:ling  Bcybalnua  niasses  of  fwccH  in  it«  in- 
terior.   The  i>oritoncuni,  on  the  other  hand, 
may  generally  be  known  by  the  utii«encc  of 
I    the  above  chiimcterH,  and,  if  it  is  nippcxl  up, 
liy  the  iiiteHtina  being  felt  to  slip  away  fruiii 
b'.'twi'en    the    fiiigerii.       ILiYing   found   tho 
<'c)liin,  Kooure  it  to  tho  skin.     This  is  uHiiully 
iloiie  by  jKissing  a  silk  siitiin.'  by  niPans  of  a. 
rurvcd  neeiUo  on  a  handle,  fiint  through  the 
,„  „f    skin,   then    through    the  bowel,   and    theu 
1  l.'fi    through  the  skin  on  tho  opposite  side  of  the 

I kir  (-..iMii.tiii.  wound,  and  ropoating  the  proceiluro  at  the 

othiTcnd  of  tho  wound.  Tho  l>owel  is  then 
ii]ii  iiril  III  ;i  liiii^'itiiiliniil  dirci'tion,  the  hiops  of  Muturo  by  which  it 
is  hMii~liNii1  biiiikiil  nut  by  the  finger  and  divided,  and  tho  bowel 
.-iiuiiil  !■!  llii'  iiitr>i.'uiriont  by  tho  four  sntuiVK  thus  fonnod.  A 
IhIIi'I'  ;uid  niori-  cioiM'iiicnt  way  of  passing  the  sutm'es.  which 
.-liMuM  (bvii  !"■  '.f  wiin,  is  by  Sii'iilh"s  cleft-iiahito  noi-dlo.  If  this 
i-  ii-.ll  II  -■lii'^'  i>f  MituiTs  iii'e  i«jisod.  first  through  tho  ekiu.  and 
th<'ii  Ibioii^-li  tli.>  u-:ill  of  tho  1k>wi-1.  and  tii^l  bet'oi-i-  the  bowel  is 
npihiil.  Sh..iili|  thi'  i"'iitoni>aI  cavity  lie  oponrd  by  mistake,  it 
iriii-l  l)i'  i;iiiliilly  I'liM'd  by  Huturc  Vfon'  the  ineiwou  is  made  into 

Si,iiii'  p.  ilipiiii  IniiiUir  I'obitoiiiy  in  two  stages,  like  gastroHtmny ; 

but  il  il I'lUilinii  is  laiefiilly  ib.nc  in  tho  way  descrilied  above, 

Mi-'b  J-  biiiiUy  ii''ci'>s;iiy.  The  bowel  lieyotid  tbi'  wound  may  Bub- 
H>iiiiiritl>  i'i|iiiii'  iliMi'ing  with  an  oncnm.  Individ,  it  has  boen 
/,!-i">-'l  III  ')■'<•■  niJii]il"fi-lv  this  pui-t  of  the  bowel  by  operation  bo 
.■,W..;"-""1 ';-.■. 's  passing  do«,>\t. 
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OPERATIONS  ON   THE  LIVER,  GALL-BLADDER,  STOMACH,  SPLEEN, 

AND  PANCREAS. 

Aspiration  of  the  liver  is  sometimes  performed  for  the  pur- 
pose of  diagnosis  in  the  case  of  a  suspected  hydatid  cyst  or  abscess 
in  the  liver,  or  for  the  removal  of  the  fluid  from  an  hydatid  cyst. 
Having  thoroughly  cleansed  the  skin  with  an  antiseptic  and  placed 
the  patient,  if  nervous,  under  an  ansesthetic,  introduce  the  aspi- 
rating needle  at  the  most  prominent  part  of  the  swelling,  taking 
care  to  avoid  the  colon  and  intestines.  When  operating  for  hydatids, 
stop  the  aspiration  if  blood  escapes,  if  the  patient  becomes  faint,  or 
if  violent  cough  comes  on.  Otherwise  continue  the  aspiration  till 
the  cyst  is  emptied.  On  the  removal  of  the  needle  place  an  anti- 
septic pad  over  the  wound.  The  operation  is  not  free  from  danger, 
several  patients  having  died  suddenly  on  the  introduction  of  the 
needle,  apparently  in  some  cases  from  plugging  of  the  pulmonary 
vein  by  a  portion  of  an  hydatid  that  has  escaped  into  the  circidation 
through  a  wound  of  one  of  the  hepatic  veins;  and  general  infection 
of  the  peritoneal  cavity  with  hydatids  has  sometimes  happened. 
It  is  better,  therefore,  for  the  purpose  of  diagnosis,  to  make  an 
exploratory  incision  and  to  evacuate  the  hydatid  cyst  or  abcess  in 
the  way  described  below. 

Incision  of  the  liver  may  be  required  for  evacuating  an 
hydatid  cyst,  or  abscess.  Make  an  incision  over  the  most  pro- 
minent part  of  the  swelling,  and  having  divided  the  abdominal 
parietes  and  stopped  all  bleeding,  open  the  peritoneal  cavity.  If 
the  liver  is  adherent  to  the  abdominal  walls  carefully  incise  it,  first 
introducing  an  aspirating  needle  to  determine  the  situation  of  the 
cyst  or  abscess.  If  non -adherent  the  liver  should  be  stitched  to 
the  abdominal  wall  if  suppuration  has  occurred,  otherwise  the 
prominent  part  should  be  well  packed  round  with  sponges  so  as  to 
cut  off  the  general  peritoneal  cavity  ;  an  aspirator  may  then  be 
introduced  to  determine  the  situation  of  the  cyst  or  abscess,  and  the 
liver  substance  incised.  Or  the  opening  of  the  cyst  or  abscess  may 
be  delayed  till  the  liver  has  become  adherent  to  the  parietes. 
Great  care  should  be  taken,  if  the  cyst  or  abscess  is  opened  at  once, 
to  prevent  any  fluid  or  pus  escaping  into  the  peritoneal  cavity,  and 
the  strictest  antiseptic  precautions  should  of  course  be  observed. 
In  the  case  of  an  hydatid  cyst,  after  most  of  the  fluid  contents  have 
been  evacuated  by  the  aspirator,  the  nozzle  of  the  irrigator  may 
be  inserted  between  the  true  cyst  wall  (endocyst)  and  the  fibrous 
capsule  [edocyst)^  when  the  i)re8sure  of  the  water  will  detach  the 
true  cyst  and  gradually  cuuse  it  to  extrude  from  the  capsule 
{marsiijn'alimtion  of  the  cyst)  or  the  c^t^t  wwvj  \»^  vv^^T!isA>  "^^ 
daughter  cysts  romovody  and  the  lining  mem\)T«Ai^  ^'^'^^  ^*S.  *Cbr 


fibrouH  c.i|»u1e.  If  the  opemtion  Iiu  been  done  ueptiB«Ux  tts 
wound  may  now  be  completely  oloeed,  but  if  the  nngeon  hie  aaj 
doubt  on  this  head  tho  edgee  ot  the  wound  in  the  liTor  hsd  better 
bo  suturod  to  the  abdomina]  wall,  utd  tbe  Ckvitf  in  Hie  liver 
dmincid.  It  tho  cyst  has  suppurated  or  an  abaoeae  is  being  dealt 
with,  should  adhesion  not  have  ooourred  satuie  tlis  edges  of  Ite 
wound  in  tho  liver  to  the  abdominal  valla,  and  place  a  drain  tube 
in  tho  wound  and  apply  antiaeptio  drewtnga.  If  the  abeoeaa  bu 
already  ruptured  into  the  peritoneam  that  cavi^  alunild  bo 
thoiiiuKhly  washed  out  with  hat  boric  add  loticHi  ukd  dzeiited. 

Tai'fino  tii£  abdojibn  zob  Atomi  should  be  dtme  in  tin  lima 
alba  iiiidwiiy  between  the  umUlimis  and  Uw  pnbei  (Fig.  SOS,  a). 
The  bladiler  having  been  emptied,  a  email  intdaion  ahmild  be  n  ' 
through  the  ukin,  and  the  trocar  and  cannolft,  with  » tube  af" 
ti)  ronvoy  the  tluid  into  a  veeeel,  ihonld  be  thriutt  into  the  ah 
Tho  fluid  ehoiild  be  drawn  off  alowly,  and  a  many-tailed  band^s, 
]iroviouBly  iiossed  round  the  body,  gisdually  tightened  as  tbe  flmd 
flows,  in  ordur  to  keep  up  preaanra  on  the  abdtmiinal  Tgwoele,  and  eo 
prevent  synco|>e.  Or  the  fluid  may  be  dnwn  off  with  a  Stnith^e 
trocar  and  cannula.  When  this  is  need  a  ekin  incision  Ui  Dot  D 
Bury,  nor  in  the  many-tailed  bandage,  e 
mnny  hoiiTH  to  empty  on  aooount  of  the  small  a 
and  thi'iv  in  tliiu  no  fear  of  eynoope. 

( 'iiOLiLC^vsiOTOUY  is  the  opening  and  diaining  of  the  gall-b 
lUiiMHinc'iit  u])oii  the  impaction  of  a  calculus  in  the  oyetio  doob 
Ifukc  a  vortit'ul  incision  in  the  linea  sentilunaris,  b^^nning  jurt 
Ik-Ihw  the  ninth  costiil  cartiloga,  or  over  the  tumour  when  the  gdl- 
bltiddcr  is  distended  (Fig.  305,  t).  Having  divided  the  abdonuwl 
l)arietcs  and  stopped  all  bleeding,  open  the  peritoneum.  Seanib 
fur  the  gitll-bl  adder  with  the  finger  beneath  the  liver  if  it  doea  not 
present  in  tho  wound,  and  bring  it  to  the  surface  if  pntctioablsi 
I'uck  tUii  wound  with  spongea  to  prevent  any  fluid  eaoaping  into 
the  pcritoiieid  cavity,  and  introduce  an  aspirator-needle  into  tbm 
gall-bladder,  which,  tut  the  fluid  escapes,  should  be  well  drawn  into 
the  wiiund.  Enlarge  the  opening  in  the  gall-bladder  and  ranova 
uny  |{»IUstetii-s  found  loose.  If  a  stone  is  found  impacted  in  Um 
cystic  duL't,  extract  it,  if  possible,  by  forceps,  by  gentle  maa^ali^ 
lion  with  the  fingers  in  the  abdomen,  by  careful  orushiiig  wi& 
paddiid  furc^'pe  {rholeiltKho-lilhotrity),  by  breaking  it  with  a  needle 
paiMcd  through  tho  wall  of  the  duct,  or  by  chipping  off  tn^menti 
OH  it  licH  in  the  duct.  Secure  the  edges  of  the  aperture  in  the  geS- 
blodder  Ut  the  abdominal  wall  by  sutures,  with  its  peritoneal  coat 
well  ill  contact  with  the  parietal  peritoneum ;  leave  a  dntin-taba 
in  the  gn]l-blailder ;  and  close  the  rest  of  the  abdominal  wtmiid  IB 
tbo  way  iilroudy  described.  The  biliary  fistula  thus  Mt  will 
gX-iicniUy  cloat!  in  a  few  weeka  iltive  i?j^t  ft>uA.^tBa\Mn>.«)MnL 
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Cholecystectomy,  or  extirpation  of  the  gall-bladder,  may  be 
required :  1,  where  perforation  following  suppuration  and  idceration 
has  occurred,  and  the  coats  arc  found  too  softened  to  admit  of 
suture ;  and  2,  where  cholecystotomy  is  indicated,  but  on  opening 
the  abdomen  the  gall-bladder  is  found  so  contracted  that  its  fundus 
cannot  be  drawn  into  contact  with  the  abdominal  walls  without 
tearing  it.  Make  an  incision  similar  to  that  for  cholecystotomy, 
prolonging  it  or  dividing  the  muscles  transversely  a  little  below  the 
ribs  if  more  room  is  required.  Having  well  packed  the  wound 
with  sponges  to  prevent  blood  escaping  into  the  general  peritoneal 
cavity,  dissect  the  gall-bladder  from  the  liver,  clamping  or  tying 
any  bleeding  vessels,  divide  the  cystic  duct  between  two  ligatures, 
cleanse  the  wound,  remove  the  sponges,  and  unite  the  abdominal 
walls  in  the  usual  way. 

Choien/atendysis  is  the  operation  of  opening  the  gall-])ladder  by  a 
small  incision,  removing  anj'  stones  that  may  bo  present,  and  then 
closing  the  wound  by  a  continuous  silk  suture,  the  muscular  coat 
by  a  second  continuous  suture  and  the  peritoneal  by  a  Ijembert 
suture.  After  the  proper  toilet  of  the  i)eritonoum  has  been  made, 
the  wound  in  the  parietes  is  then  closed  or  an  ase])tic  gauze  drain 
inserted.  It  should  only  be  done  for  small  stones  when  the  walls 
of  the  gall-})ladder  are  (juite  healthy ;  or  for  small  penetrating 
wounds  or  small  ruptures  of  the  j^iU-bladder  in  the  neighbouvh(K>d 
of  the  fundus.  This  o|K3ration  is  contni-indicated  when  there  is 
obstruction  in  the  common  bile-duct. 

CuoLECYSTO-ENTEROSTOMY,  or  the  establishment  of  an  opening 
between  the  gall-bladder  and  the  intestine,  may  occasionally  be 
re<iuired  for  irremovable  obstruction  of  the  common  bile-duct,  as 
from  cancer  about  the  head  of  the  pancreas,  duodenum,  &c.,  involv- 
ing the  duct.  Having  opened  the  abdomen  as  in  other  operations 
on  the  gall-bladder,  draw  the  gall-bladder  and  duodenum  into  the 
wound,  and  having  made  an  incision  into  each,  unite  them  by 
suture,  or  better,  by  Murphy's  button.  When  the  latter  method  is 
employed  a  running  thread  is  first  passed,  as  shown  in  Fig.  160, 
through  all  the  coats  of  the  duodenum,  and  then  another  thread  in 
like  manner  through  all  the  coats  of  the  gall-bladder.  An  incision 
is  next  made  into  the  duodenum  within  the  running  thread  (see 
Fig.  160)  two-thirds  of  the  length  of  the  diameter  of  the  button 
to  be  use<l,  the  button  slipped  in,  and  the  thread  tightly  tied  round 
the  central  cylinder  (see  p.  390).  A  similar  incision  is  made  in 
the  gall-bladder,  its  contents  evacuated,  the  other  half  of  the 
button  inserted  and  secured  by  the  i-unning  thread  in  a  similar 
way.  Tlie  two  halves  of  the  button,  held  by  the  fingers  in  the 
way  shown  in  Fig.  310,  are  now  pressed  together,  thus  fixing 
the  serous  surfaces  in  contact.  The  spriiv^  m  ^^tf:i  \s>cs!sK«^ 
produces  j>ress(ire-atrophy  of  the  tissues  eixAvt^kCft^  Xs^  S^^  '\s«TflB% 


iirfii' 
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n  tho  button,  which,  thus  freed,  w  passtxl  jht 


('E!oi,K[ii)Ciin.<iMY  iir  riior.Eiiociio-i.iTiioTOMY  ftro  the  tprma 
itliplii'iJ  to  iriimvii!  of  ;i  ^iiU-Htiuio  impucteil  in  the  ixiiiimoii  bilo-duct. 
Iliiviii;,'  ii]ii>iif!il  l)ii'  iil"iiimoii  tho  finger  follows  the  pill  bla<Idcr, 
r-ystif  ihict,  ami  cniniruiii  (■ilu-duot  us  it  lieii  in  tho  gnstro-hepotic 
iiiiii'iLtiitii  iiiiil  l>i')iiTiil  llif  tii'4  portion  of  tho  duodenum .  Fiiaain); 
thr>  linvr  iiili'  thi'  tiiiMiik'n  of  Wiiislow  will  often  aid  in  dotacting 
the  eu!cu!ii-i.     Tlii>  iliict  with  the  giurtro-hcimtie  omentaui  ia  drawn 


ail  i.iii.ii.n,  jj:m.l!.-l to  the  loii^'  axis  of  the  duct, 
nil  uhis,  ]ii)il  till'  liitti'l-  leiiioviil  after  (LiTt  lireokill); 
itli  liiri'rps.  Till'  iiiiirouH  iiir'iiibiime  »f  tho  duet  io 
r  silk  Mitiiif.  uiid  thi'Ti  the  iiiiisciduv  und  muxtae 
ml  ill  tlie  iHiHctt's  in  thvii  i.'liii'ed.  or  a  t,'aiizo  dmia 

Tim  V  Ml-  the  ci[«'niti<iii  of  u?=tal)liHhiiifi  a  cutaneous 
iiilcriiir  of  tlic  common  !iili-duc>t,  has  oecaHionally 
IirivtIiiTi'  has  Ui'ii  inv'it  diliitiitioii  of  the  duct  as  a 
vil.l.-  ].r.ssuiv,  a,-  liy  uii  ,.1-li.inimil  tumour. 
:\;  L;i!ii.-.oM\,"r  \.WuY«:m\iu\\i.ilWv\\\TOi'ii.tiBtuloiia 
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pOHsage  betwoon  the  dilatod  conimon  bile-duct  and  the  intestine, 
and  CuoLEDOCiiEcroMY,  or  excision  of  u  portion  of  the  common 
bile-duct  for  localized  malignant  growths,  &c.,  have  been  performed 
a  few  times. 

Pylorectomy,  or  removing  the  pylorus  for  carcinoma,  was  for- 
merly done  by  uniting  the  severed  duodenum  to  the  stomach  by 
sutures.  Now  the  cut  ends  of  the  stomach  and  duodenum  are 
usually  sewn  up  by  a  continuous  Leinbort  suture,  and  the  stomach 
united  to  the  duodenum  or  the  jejunum  by  Soim's  plates  (Fig.  312), 
Murphy's  button,  or  some  other  method  of  latenil  approximation. 

Oastro-enterostomy,  or  forming  a  fistula  between  the  stomach 
and  small  intestine  to  allow  fluids  to  pass  out  of  the  stomach, 
is  employed  (a)  whore  the  disease  of  the  pylorus  is  too  extensive 


Fi«.  311.— Dilataiion  of  tlie  Htoinacli  from  cvrcinotnatous  stricturo  of  the 
pylorus.  Tlic  slomach  hold  ten  pints.  (St.  Uarlholouew's  Hospital 
Museum,  No.  1923  a.) 

for  removal;  (h)  after  excision  of  the  pylorus  to  save  the  time 
required  to  sew  the  stomach  to  the  duodenum ;  and  (r)  in  fibrous 
stricture  of  tlio  pylorus  leading  to  dilatation  of  the  stomach  (Fig.  311). 
It  may  bo  done  by  placing  one  of  Senn*s  plates  in  the  stomach  and 
the  other  in  the  tennination  of  the  duodenum  or  commencement 
of  the  jejunum,  in  the  way  shown  in  Fig.  312.  A  reaction, 
however,  seenia  setting  in  against  the  use  of  Senn's  plates,  since  it 
is  thought  by  some  that  they  favour  regurgitation  of  the  contents  of 
the  intestine  into  the  stomach,  and  that,  after  their  use,  there  is  a 
tendency  for  the  aperture  between  the  viscera  to  contract.  By 
Postnikow  the  jejunum  is  attached  to  the  front  of  the  stomach  by 
a  row  of  sutures  passing  only  through  the  serous  and  muscidar 
coats ;  then  in  front  of  the  line  of  sutures  oval  portioua  ol  l\i<ek  ^Rswsvije. 
coat  of  each  viscua  are  removed ;  the  expoe^  Tavwwi\]^»I  ^i«o5^  ^ssA 
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iiiiiiiilyiiit'  TiiiirDSii  (if  ouch  viscuH  iiro  next  piiirhnl  up  uiiil  tightly 
lijr.ituicii  so  as  t<i  fiiusi'  thcin  ti>  nlou{th,  uwd  thi'  ruw  ckIkcs  of 
thi-  sciHjiiK  criiit-i  unittHl,  «U'h  to  uiich,  by  luni-pciiiitratiiig  HUtures. 
Aiicilli.T  row  (it  utitirhi-s  :iro  fiiuilly  itiMorted  in  front. 

l)rol)KN"S'n>iiv  AKD  JBJUsosi'OSiY,  or  the  opprationa  for  form- 
in';  nil  iii'tifiirio.]  ojM'iiiii};  intii  these  portiotiH  of  th>^  small  intestiiiD 
rcs|«i'tivcly.  iili'  si>  mrply  roqliirod  that  thpy  are  not  hore  described. 
Ni'ith^r  U  the  oppi'atinu  of  opening  the  stomanh,  securing  it  to  the 
iil«liiMiiniil  wuIIh,  nmi  then  si'niping  away  with  a  curette  portions  of 
Ih'i  ciiniiiciiiui  Uncking  the  pytunu.  Iiuleetl,  gastni-ontt-rostomy 
by  thi'  iiii|ii'iivi>d  lui'tliiHln  hiis  practiuiUy  rcplocetl  these  operations. 
Tbi>  iii'iis-ity  for  tlie  btrgo  number  of  TicnilxtrtV  swtHroi*  formerly 
ciiiiiliiyi'ii  in  ^.-iiMrn-i'utorostoiny  is  now  donf  iiway  with,  and  the 


ii\  OK  IHE  CAHIUAC  ANU  VVr.oKir  KM)3  OF  THE 
il;  sniri.K  rillU'H's  STHLi'ITUE  (f.-ri-fira  ojufiliim)  iron- 
liiij;  till'  i-toiniirh  iiHil  thrn  (liiiiting  the  canliiic  orpyloric 
■.i.~-'  niiiy  !«■.  with  Ihi'  finger.  Tlie  wmind  iu  the  stomach 
;i'il  tiy  ] ,i;iiil>r>i-t'K  sutuii',  and  the  abdominal  porietes 
liU'v  o\iinoto[Uy.  The  stii<'ti'Kt  antiw-ptic  precautions 
!!■•■<•  if  taki'ii.  Ill  the  KUrc-essfnl  open  it  ions  there  ha« 
iini  of  t)i.' -ti-idui-.' at  present. 

i,A  -.V.  ivliieh  hus  l>"'Pri  sui'ii'sstiilly  employed  for  non- 
-Inrliiie,  r-onsisln  iu  ilividinf:  the  ]iylonis  honzontally 
liil'lv  II  Irattni;;  tV'  iiuivgw*  lA  \W  -KiiwvA.mvi  then 
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uniting  thorn  by  mitiire  in  Huch  a  way  ax  to  leave  the  inciition 
vertit-al.     Thu  Htcps  of  tln^  iiiionitinii  mo  8hi)wii  in  Fijt.  313. 


Flo.   313  — Mclliod  I 


Dlilahty,   {lia^ntnimaticall}'  showr 


SUTUKE    0>    THE    IIIIMVCII   lOK  PI  RKIRATIMI    VtjCSB.    hiW  noW 

been  frequent)}  undertaken  I  hme  mysoK  nitrated  three  timea 
The  indicatiima  fur  HUi^cal  interferenco  are,  w.vei'e  collapse  and 
acute   pain   in   the   iibdniiien.   eoming   ou   suddtinly  in  o    pntiont 


No.  1918  «'.) 

suffering  troui  wj-mptomri  of  gastric  ulcer.  The  ub<lomen  fihoutd  be 
opened  in  the  middle  lino  above  the  umbihcua :  the  perfomtirm, 
which  is  usually  quito  small,  eloa:i  cut,  and  nitnatpA  -wYi-vv  'Cbbi 
antfiriur  surlavv  o!  the  stomooh,  sought;  Mii  tW  ■^cTiJuawini. ««S* 
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br()u«2:ht  into  contact  over  the  jwrforation  by  Lembert's  sutures. 
Jf  little  soiling  oi  tlic  peiitoneum  htus  taken  place,  the  area  of 
cxtrnvasation  only  shonhl  lx>  sponged  clean  and  the  wound  dried,  but 
if  extensive  extravasation  has  occurred,  the  peritoneal  cavity  should 
be  w«'ll  iluslied  out  and  a  gauze  drain  placed  in  the  woimd.  Some 
advise  that  a  portion  of  the  .stomach  wall  around  the  hole  should  bo 
ux<iM'(l,  jind  a  continuous  suture  placed  in  the  mucous  membrane 
and  a  mm  ond  row  of  Tieni])ert'8  sutures  in  the  jxjritoneal  and  muscular 
coats.  This,  however,  is  not  necessary.  In  my  case^  I  doubt  if 
suture  of  the  mucous  membrane  woidd  have  been  possible  (Fig.  314). 

Sr LENKi  TOM  V,  or  extiri)ation  of  the  spleen,  may  be  required  for 
iui)ture  of  tlie  viscus,  and  for  some  cases  of  h}'pertrophy.  An 
incision  is  mjide  eitlier  in  the  linea  alba,  the  left  linea  semilunaris, 
or  still  fuitlicr  to  the  left,  and  the  spleen  having  been  thoroughly 
exposed,  adlu'sions  carefully  broken  down,  and  the  organ,  if  en- 
larged, drawn  out  of  the  wound,  the  pedicle  is  transfixed  in  several 
l)laces,  and  the  ligatures  interlocked  and  tied.  The  pedicle  is  next 
s(»vcred  w<']l  to  tln3  splenic  side  of  the  ligatures,  the  organ  removed, 
the  ])eritoneuin  thoroughly  cleansed,  and  the  abdominal  wound 
unit4'd  and  drained.  Great  care  should  bo  tiiken  not  to  tear  the 
s})lenic  su])stance,  an  accident  attended  with  fearful  haemorrhage. 

J)i{ AiXAoi:  OF  rAXCKEATic  CYSTS  duo  to  obstruction  of  the  duct 
oi  to  injury  may  be  re([uired.  Tlieso  cysts  give  rise  to  a  tumour  in 
tlif  <  pigastrium,  which  is  often  attended  with  severe  neiuulgic 
]>aiii,  and  from  which  may  be  obtained  on  aspiration  an  alkaline 
fluid  liaviug  tlu'  properties  of  t lulling  stiu'ch  into  sugar  and  of 
<'mulsifyiiig  fats.  Fat  may  l)e  present  in  the  fieces  and  sugar  in 
the  uiiiH'.  The  abdomen  should  be  opened  and  the  cyst  stitched 
to  tlic  alxlnminal  wall  and  di'uined.  Lloyd  believes  that  many  of 
tlu'sc  s«)-call«'d  cysts  ar<'  due  to  hnemorrhage  into  the  lesser  sac  of 
t]i«'  ])«iiton('um,  the  result  of  injury,  whilst  Swain  attributes  them 
to  rHi)tun'  of  a  r<tention-cyst  of  the  pancreas  into  the  lesser  sac. 


HERNIA. 

Tln'  term  Hernia,  though  (jften  used  in  conjunction  with  other 
t«iin>  to  .signify  tlw  jjrotrusion  of  any  viscus  from  its  cxait-aining 
cMNity,  ;js  " //tr„i<(  rr/rA/*/,"  or  '' Jlimia  tvstis,''  when  employed 
alone  i>  ;i})|)Ii('d  only  to  such  a  jnotrusion  from  the  abdomen  or 
jMJvis.  :ind  is  ('<|uival«'nt  in  this  sense  to  the  term  Ruptiu^,  the  name 
by  whirli  the  ;ilb'<'ti<in  is  j)o])ularly  known. 

I>i:s(  liiiiinx  oi    MKKNiA  IX  GEXEKAL.    -A  hernia  may  occur  at 

almost    any  >«il nation,   but   is  most  common  at   the  inguinal  and 

/fi/junil  ;//ig-.  >j)ot>  at  which  the  abdominal  parietes  are  naturally 

wt'uk^^r  tJnui   « •  Ne w  1 1 r re .     It   KeuevvvWv   cvms\A>  v>l  \\\\.«$>fs\a\w^ ,  qc  of 
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omentum,  or  of  both ;  but  almost  eyery  one  of  the  abdominal  or 
pelvic  viscera  have  at  times  formed  the  protrusion. 

The  causes  of  heknia  are  predisposing  and  exciting.  The 
prtdispoaing  may  be  divided  into :  1 .  Hereditary  and  congenital 
malformations,  such  as  an  elongated  condition  of  the  mesen- 
tery, a  patency  of  the  funicular  portion  of  the  tunica  vaginalis  or 
canal  of  Nuck,  and  congenital  defects  of  the  abdominal  parietes. 
2.  Acquired  elongation  or  downward  displacement  of  the  attach- 
ment of  the  mesentery.  3.  A  relaxed  condition  of  the  abdominal 
muscles,  such  as  is  induced  by  pregnancy,  and  by  rapid  emaciation 
in  persons  previously  stout.  4.  The  rapid  formation  of  fat  in  the 
omentum  or  mesentery.  5.  Any  injury  or  operation  that  has 
weakened  the  abdominal  walls.  6.  Occupations  involving  severe 
muscular  exertion ;  and  7.  The  male  sex,  inasmuch  as  men  are  more 
subject  to  the  exciting  causes.  The  exciting  causes  are  such  as 
produce  a  diminution  in  the  size  of  the  abdominal  cavity  by  the 
contraction  of  the  muscles  forming  its  walls  and  the  consequent 
compression  of  the  contained  viscera.  They  may  be  divided  into 
those  that  act  suddenly,  and  those  that  act  slowly.  Amongst,  the 
former  may  be  mentioned  sudden  and  violent  exertions,  straining 
at  stool,  lifting  heavy  weights,  &c.  Amongst  the  latter,  continual 
straining,  as  from  stricture  of  the  urethra,  enlarged  prostate, 
phimosis,  or  a  narrow  meatus,  constant  coughing  occasioned  by 
chronic  bronchitis  and  emphysema,  &c. 

Anatomy  of  hernia. — As  the  viscus  is  protruded  through  the 
abdominal  or  pelvic  parietes,  whether  at  one  of  the  so-called  rings 
or  elsewhere,  it  generally  forces  that  portion  of  the  parietal  peri- 
toneum, which  lies  over  the  aperture,  before  it  in  the  form  of  a 
pouch.  When  it  escapes  at  the  internal  inguinal  ring,  however, 
instead  of  thus  protruding  the  peritoneum  in  front  of  it,  it  may 
pass  into  the  tubular  prolongation  of  peritoneum  which  naturally 
descends  in  front  of  the  testicle  in  the  fa'tus,  and  which  from  some 
cause  has  remained  imobliterated.  The  pouch  of  peritoneum  in 
which  the  protruded  viscus  is  thus  enclosed  is  called  the  sac.  In 
the  former  case  it  is  spoken  of  as  an  acquiredy  in  the  latter  as  a 
congenital  sac.  In  some  forms  of  ceecal  hernia  the  sac  may  be 
incomplete,  i.e.,  the  viscus  may  be  only  covered  by  peritoneum  in 
front,  and  in  contact  with  the  tissues  behind ;  and  in  diaphragmatic 
hernia,  and  in  hernia  following  a  wound  of  the  abdominal  walls 
where  there  is  no  parietal  peritoneum  covering  the  aperture,  there 
will  be  no  sac.  The  protruded  viscus  enclosed  in  its  peritoneal  sac 
forms  a  swelling  surrounded  by  the  tissues  of  the  part  into  which  it 
has  escaped.  The  tissues  superficial  to  it,  i.e.,  between  the  sac  and 
the  skin,  form  what  are  called  its  coverings.  We  have  to  consider, 
therefore,  1,  the  sac,  2,  its  contents,  and  3,  its  coverings. 

1.  The  sac  is  said  to  consist  of  a  body,  noc^  wftfii  xw5\3fia.>\«rK«» 
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which  sulBcientlj  explain  themMlroi.  It  is  at  flnt  thin  ud  lum- 
bronoous,  resembling  the  peritonenm ;  but  jn  old  baciiUB  m^f 
beconio  thickonod  and  indurated,  or  else,  u  tot  wimnplt  in  um- 
bilical homia,  attonuated,  or  in  plaon  a'baor1)ed.  It  it  nnidlly 
globular  or  piriform,  but  maj  take  almoat  any  tibapt.  Thna  it  naff 
be  fusiform,  buur-glasa-like,  or  divided  hf  adhttama  into  two  paita, 
tihe  lower  part,  perhaps,  containing  fluid  and  fonningwliatiaknoiwn 
as  a  hniJrurelr  of  the  »ac  (see  SjfdmM).  The  neok  ia  at  flnt 
generally  elightlj  puckered,  bat  aa  UtB  result  of  iiilsiiiiinlnij 
consolidation  becomes  in  old  hemin  smooth,  thiokened,  and  iiflwi 
indurated.  The  moutk  may  be  wide  and  expanded,  or,  in  ths  obm 
of  congenital  hemiio,  in  which  the  neok  ia  frequently  elongated, 
narrow  and  contracted. 

'2.  The  mHlriitt  (//  the  xie  may  be  intestine  alone  {aUeroctU) ;  or 
omentum  alime  (epiploceh);  or  both,  the  omentum  then  gene- 
rally descending  in  front  of  the  intMtine  {enttro-tpiptctde),  at  nun* 
rarely  the  intestine  in  front  of  the  omentum  {tpiplo-attenale).  bt 
exceptional  instances  the  bladder,  the  ovaries,  and  other  d  tbs 
abdominal  or  pelvic  viscera,  have  been  met  wiUi  in  the  ho.  33w 
small  intestine,  and  eqiecially  a  portion  of  the  lower  three  leet  of 
the  ilou:n,  most  frequently  descends.  When  the  large  iiitiiirtiiiii 
descends  it  is  fi^enerally  the  oeoum ;  but  any  portion  of  the  small  or 
large  may  do  »<i.  There  may  be  but  «  small  knuckle  of  inteatine  in 
the  sac,  or  a  pail  only  of  its  calibre  ;  but  when  once  a  portuoi  hai 
escaped  there  in  generally  a  tendency  tar  more  to  follow,  and  in  old 
bemiie  to  the  extent  of  several  inches  or  even  feet.  The  pcultuilBd 
intestine  and  mesentery  in  long-standing  cases  becomes  hjpw 
vosctUar  iind  thickened,  and  the  omentum  hypertrophied  and 
matted  togctbpr.  A  small  quantity  of  serous  fluid  ia  also  gennally 
found  ill  the  sac,  and  in  rare  instances  loose  or  attached  fibrinmia 
bodies  somewhat  similar  to  thoee  met  with  in  bursn.  Where  the 
nock  of  the  huc  has  boi^me  oUiterated  by  t^  long  wearing  of  a 
truss,  the  sac  hn-i  been  found  filled  entirely  with  terons  floid,  thna 
formin^i:  a  cyst. 

3.  The  nirn-imja  n/  the  nic  neceesarily  vary  according  to  the  ntua- 
tion  of  the  hernia.  They  will  be  enumerated  under  each  qieaul 
form,  anil  little  more  need  be  said  about  them  here  further  titan 
that  they  often  become  thickened,  blended  together,  *t">Twd,  or 
absorb«l,  so  that  in  actual  praotioe  they  can  seldom  be  damon- 
stmted. 

The  <x>NiHTroN9  OF  A  hbrsu. — A  hernia  maybe:  (l]rediKBbla; 
(2)  irreducible  ;  (-t)  strangulated ;  (4)  incarcerated,  or  (fi)  inflamed. 

1.  A  REDi'ciiiLR  UEHNiA  is  ose  that  can  be  returned  into  tlta 
alxlominul  <-Hvity;  i.e.,  it  oitlier  goes  back  when  the  patient  liea 
down ;  or  it  can  Ix!  made  to  do  so  by  tlie  patient  himself,  or  tiy  fllB 
Hurgvoii  milking  pressure  upon  it  in  a  suitable  direction.    Tb»  Me, 
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«zcept  perhitps  in  quite  rec«iit  cases,  cannot  be  put  back  into  th« 
abdomen  in  coneequenco  of  ite  adhesions  to  the  surrounding  tissues, 
but  remains  empty  in  tilu, 

Symptom*.~At  first  there  may  be  a  mere  fulness  or  protrusion, 
oommonly  at  one  of  the  abdominal  rings ;  the  protrusion  becomes 
more  prominent  when  the  patient  stands  up,  strains,  or  coughs,  but 
it  completely  disappears  on  his  lying  down.  If  neglected  it 
gradnally  increases  in  size,  forming  a  prominent  non-traflslucent 
swelling,  in  which  a  distinct  impulse  is  felt  on  coughing.  If  th« 
hernia  contains  intestine  {crUerfKrU),  it  will  be  tense  and  elastiOi 
And  resonant  on  percussion  ;  whilst  a  peculiar  gui^Ung  is  heard 
from  the  displacement  of  gae  and  iluid  on  returning  it  into  the 
abdomen.  If  on  the  contrary  it  contains  omentum  (epiploceh), 
it  will  be  dull  to  percussion,  doughy 
and  inelastic,  or  hard  und  resisting, 
and  lobulated,  whilst  the  characteristic 
j^u^ling  is  not  heard  on  returning  it 
to  the  abdomen. 

The  diiiijiuait  will  be  given  under 
the  head  of  Sptciui  Ilrrnur,  as  it  ie  from 
other  diseases  of  each  special  region 
that  a  diagnosis  has  to  be  made. 

The  trMtimeiit  may  be  palliative  or 
radical.  The  pnlUative  treatment  con- 
sists in  reducing  the  hernia  and 
applying  some  form  of  truss.  A  pad 
and  spica  bandage  should  be  applied 
(Fig.  315),  till  a  truss  can  bo  procured. 
The  form  of  truss  will  vary  according 
to  the  position,  size,  &c.,  of  the  hernia.  Fig.  316  is  an  inguinal  truss 
of  the  ordinary  shape,  and  may  be  distinguished  from  a  femoral 
(Fig.  JIT),  by  the  pad  of  the  latter  being  placed  more  vertically. 
Fig.  31)4  is  nn  umbilical  truss.  In  measuring  for  a  tniss  the  follow- 
ing notes  should  ]>e  taken  and  sent  to  the  maker : — 1 .  The  dimen- 
sions round  the  pelvis,  midway  between  the  crest  of  the  ilium  and 
the  great  trochanter.  2,  The  kind  of  hernia.  3.  The  side  on  which 
it  is  situated.  4.  The  i^ize  of  the  ring.  3.  The  age  and  sex  of  the 
patient.  6.  The  strength  of  the  spring  required.  The  truss  should 
be  worn  constantly,  and  never  on  any  excuse  be  left  off,  A 
lighter  truss  may  be  provided  for  the  night,  and  one  covered  with 
india-mbber  or  made  of  vulcanite  for  the  bath.  The  radical 
treatment  consiste  in  reducing  the  hernia,  and  in  some  way 
obliterating  the  sac  and  closing  the  canal  and  ring.  In  young 
children  the  removal  of  the  cause,  as  phimosis,  &c.,  and  the  wear- 
ing of  a  tniss  ma;-  do  this,  but  in  older  children,  and  in  adulte,  the 
ring  is  usually  too  large  and  otherwise  altered  for  the  hernia  te  he 
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thus  cuiofl,  jind  some  further  procedure,  if  thought  advisable,  must 
be  undertaken. 

UmliraJ  cure  of  ],rrula. — The  methods  that  have  been  practised 
for  the  nidical  eure  of  hernia  are  verj-  numerous.  Some  of  them,  as- 
Wood's.  SjKinton's,  "Wan-en's  and  Heaton's  are  practically  obsolete 
and  will  bore  b»'  n<j  lon;j:er  described.  The  more  modem  methods 
are  all  fouiKUnl  to  a  gi-eater  or  less  extent  on  Banks'  operation, 
wliicli  consists  in  cuttin;^:  away  the  sac  after  ligature  of  its  neck, 
and  sewini:  up  the  rin^^.  This  simple  procedure,  though  often  suffi- 
cient to  ensure  a  radical  ciu'e,  is  sometimes  followed  bv  a  return 


P'l'i.  310. — Iiiguiuul  truss 


Fio.  317. — Femoral  truss. 


Fni.  -".IS. —  riMbili<'al  truss. 


of  the  hernia ;  hence  moi*e  elaborate 
operations  have  been  introduced. 
Most  of  them  are  only  applicable  to 
inguinal  heniia.  Sufficient  time  ha» 
hardly  elapsed  to  enable  one  to  say 
which  of  the  methods  are  the  most 
efficient,  or  to  what  special  form  of 
inguinal  heniia  the  one  or  the  other 
method  may  be  best  adapted.  The 
method^  I  have  eniidoved  mvself  of  late  are  a  modified  Banks^ 
ojM'ration  tui'  siuijjle  eases,  and  a  modified  Ba.ssini's  for  cases  in 
which  tlu'  «'xt«'rnal  rinjz;  is  very  large  and  the  canal  more  or  less 
obliterat«'<l. 

(1)  Mnir,i;,,\^  iiitflxul. — Macew€Mi  dissects  up  the  sac  and  fi*ees  it 
as  fai-  as  tli«'  intf-rnal  alKlominal  ring  by  introducing  his  finger 
alon^  tlic  iii;j:uinal  canal.  The  internal  nng  having  been  reached, 
the  ])Mit<»n<'uni  is  .separated  for  about  hidf  an  inch  from  the  whole 
of  tlic  alxloniinal  aspect  of  the  circumference  of  the  ring.  The 
ext(Mnal  «il)li([uc  is  not  divided.  A  stitch  is  firmly  secured  to 
the  distal  extieuiity  of  the  sac  and  a  needle  carrying  the  silk  is 
passed  in  a  ;>r«»xinial  direction  se\eva\\.m\i>^ \\v\vva^\v WtK layers  of 
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the  sac,  so  that  when  piillcd  upon  the  sac  becomes  folded  upon 
itself  like  a  curtain  (Fig.  319).  The  needle  is  then  brought  out 
through  the  anterior  abdominal  wall  just  above  the  internal  ring, 
and  the  folded  sac  haying  been  pushed  through  the  ring  in  the 
transversalis  fascia  is  secured  there  by  the  silk  suture.  The 
internal  oblitjue  and  transversalis  muscles  are  now  dniwn  under 
Poupart's  ligament  and  there  fixed  by  a  catgut  suture  so  as  to  close 
the  internal  ring,  the  aponeurosis  of  the  external  oblique  being 
avoided  so  that  its  ehistic  recoil  shall  not  draw  oi)en  the  canal.  The 
external  abdominal  ring  is  then  laced  up  and  the  skin-incision 
closed  in  the  usual  way. 

(2)  Stamnore  Bishop's  method, — Stanmore  Bishop  dissects  up  the 
sac  and  frees  it  from  the  svurounding  structures  as  far  as,  but 
not  beyond,  the  internal  abdominal  ling."  A  long  sutiu-e,  armed  at 
both  ends  by  needles,  is  now  passed 
from  below  upwaids  through  each  wall 
of  the  sac  in  such  a  way  that,  when 
the  ends  are  i)ulle(l  uiM)n,  tlie  sac  is 
drawn  uj),  not  like  a  curtain  as  in 
Macewen's  operation,  but  like  a  purse 
(Fig.  320).  The  neck  of  the  sac  is  next 
invaginatotl  on  one  side  before  the 
finger,  and  the  needle  belonging  to  the 
end  of  the  thread  on  that  side  passcnl 
though  the  internal  ring  and  made  to 
pierce  the  abdominal  wall  from  within 
outwanls  (Fig.  321).  The  same  thing 
is  done  on  the  opposite  side.  When  both 
threads  are    i)resenting    through    the 

muscular  stnictures  (Fig.  321)  they  are  pulled  up,  the  sac  being  at 
the  same  time  invaginated  lx>fore  the  finger  as  the  threads  are  drawn 
ui)on.  The  sac  is  then  turned  inside  out  in  its  passage  and  becomes 
fixed  as  a  rouiuleil  boss  exactly  over  the  internal  ring,  its  ])eritoneal 
surface  being  turned  towanls  the  intestine  and  its  first  fold  on  either 
side  biung  firmly  applied  to  the  peritoneimi  immediately  within  the 
ring  (Fig.  322).  The  ends  of  the  thread  are  now  tied  firmly,  but 
not  tightly,  over  the  ring  which  with  the  canal  is  then  fui'ther 
closed  by  buiied  catgut  sutures,  so  placed  as  to  draw  the  superior 
half  of  the  anterior  wall  of  the  canal  and  internal  jnllar  of  the 
external  liiig  well  over  in  front  of  the  inferior  half  and  external 
pillar. 

(3)  Barker  8  mdhod. — Barker  dissects  out  only  the  neck  of  the  sac, 
ligatures  it  and  cuts  it  through  lialf  an  inch  Ixilow  the  ligature. 
The  scTotiil  portion  of  the  sac  is  left  in  situ.     The  neck  of  the  sac  is 
fixed  to  the  abdominal  wall  by  the  same  ligature  that  c\o^^^  ^3ckfc  vsv- 
ternal  ring.     The  external  abdominal  ring  is  iv<iK\.  \«it^^\3:v  ^'ft'^^vis^ 


Fia.  319.— Method  of  folding 
up  the  sac  in  Macewen's 
method  of  radical  cure  of 
herniji.  s.  Sac.  r.  Inter- 
nal abdominal  ring. 
Parietal  peritoneum. 
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(4)  BaWa  method, — Ball,  of  Dublin,  after  dissecting  out  the  sac, 
recommends  torsion  or  twisting  before  ligaturing  the  neck  and 
cutting  off  the  body  of  the  Siic.  Care  must  be  exercised  in  applying 
torsion  since  the  i>oritoneum  has  been  dniwn  down  and  the  bladder 
pulUnl  into  the  wound. 

(5)  Ilalstef.rs  method, — Halsted,  of  Baltimore,  makes  an  incision 
parallel  to  Poupart's  ligament  from  the  anterior  superior  spine  of 
the  ilium  to  the  pubic  spine.  He  divides  the  aponeurosis  of  the 
external  oblique,  the  whole  length  of  the  skin-incision.  The  sac 
is  then  dissected  up  and  sutured  by  quilted  sutures  at  as  high  a  level 
as  possible  and  then  the  lower  portion  is  cut  away.  The  spenuatic 
cord  is  now  transi>lanted  to  the  outer  angle  of  the  wound  in  the 
external  oblique  and  the  rent  in  the  aponeurosis  sutured  in  its 
entire  extent  beneath  the  cord.  In  this  way  the  cord  takes  a  sub- 
cutaneous com*se  and  a  new  inguinal  canal  has  been  fashioned  which 
passes  outwards  and  upwards  fi'om  the  internal  abdominal  ring. 

(6)  McBuniey^a  method, — McBumey,  of  New  York,  treats  the 
woimd  by  open  incision  after  dissecting  out  and  ligaturing  the  sac. 
He  endeavours  to  keep  the  woimd  an  open  one  by  turning  in  the 
integument  and  suturing  it  to  the  deep  fascia.  He  then  packs  it 
with  iodoform  gauze  and  allows  the  wound  to  granulate.  The 
wound  takes  fi'om  three  to  six  weeks  to  heal,  but  the  finn  scar  left 
completely  obliterates  the  inguinal  canal. 

(7)  Busainis  method  [slightly  modified), — An  incision  is  made  from 
the  internal  to  the  external  ring  parallel  to  and  about  J-inch 
above  Poupai-t's  ligament.  The  external  ring  having  been  defined 
the  aponeurosis  of  the  external  oblique  is  divided  from  the  apex  of 
the  ring  the  whole  length  of  the  skin-incision.  The  sac  is  next 
defined,  cleared  with  the  finger  as  high  as  the  internal  ring,  the 
neck  ligatured  and  the  body  cut  away.  The  cord  is  now  lifted  out 
of  the  inguinal  canal  and  held  aside  by  a  silk  ligature  passed  lightly 
beneath  it  (Fig.  323,  b).  The  internal  oblique,  with  the  transversalis 
and  transversalis  fascia,  is  next  sepaiuted  from  the  aponeurosis  of 
the  external  oblique  and  from  the  peritoneum,  and  sown  by  four 
or  five  silk  sutures  to  the  deep  internal  surface  of  Poupart's  ligament, 
which  should  have  been  previously  defined.  In  Fig.  323  two  of  the 
sutui-es  (d,  e)  are  seen  in  situ.  When  all  the  sutures  have  been 
passed  they  are  tied  beneath  the  cord  and  thus  puD  the  conjoined 
tendon  of  the  internal  oblique  and  transversalis  with  the  tninsver- 
s-alis  fascia  firmly  downwanls  and  outwards,  and  thus  form  a  firm 
posterior  wall  to  the  inguinal  (;anal.  The  aponeurosis  is  now 
united  by  a  continuous  suture  (Fig.  313,  ii),  and  the  skin  woimd 
closed. 

(8)  Radical  cure  of  femoral  hernia. — Make  an  incision  over  the 
heinia  from  a  little  above  Poupart's  ligament  veitically  downwards 
about  2^  inches.     Having  freed  the  sac,  opened  it,  and  returned 

T  T  1 


-J  I  lilSEASES  C 

'.s  iiiiiti'Jits,  rlisii-  tho  nock  with  the  fltigor  panHod  up  tho  femoral 
a](;il.  l.if-iitiu'i;  tilt'  iiufk  ;  cut  away  the  l)ody  of  tho  sac,  and  with 
hi'  iiiil  of  Mati'wvn's  ncodlus  carry  the  two  ends  of  the  ligature, 
'hirli  li^it^  Wrn  tii>d  round  thu  neck,  np  the  fomural  canal  anterior 
II  th>'  jiiTitniit'iuji  and  iiiiike  them  emerge  through  the  abdominal 
ralljust  nlKjvf  theriiiiiLdli(roiiieutorBi>ermaticcord  iibeut  a  quarter 
f  an  inch  apart.  <  In  tying  the  two  ends  of  the  ligature  the  sac 
fill  In-  di'iiwii  wi'll  bcliinil  the  aMominal  parictet:.  Whilst  passing 
hi!  lipitiii'i's  iiriiti-ct  the  femoral  vein  with  the  finger,  and  draw  up 


nil  i;ure  of  berniA  hj 
mi  Mvtliod.  A.  ApODcurosiR  of  citenml  oblique  tiimeil 
(turu  holiliiig  Kiiotniativ  cuni  v  anidc.  o,  Itirei-tar  retrnvt- 
-gin  iiE  the  diviiUil  u|iunGuroi>iii  of  tliu  e\(«nuJ  obliqut. 
lie  Jitji  xoturcii  piuiicd  thniugh  the  ilccji  inlemal  mirfacs 
iGnt  anil  conjoinoJ  ttmlon.  n.  The  cniijoined  tendon  of 
III'  nnd  troDBVersaliii  and  tranvvvresliii  Sanca.  B.  Oon- 
KoniTi;*  upthc  divided  ai-oneuronii,  of  the  external  ulilii|0«. 
Iiii:li  sniDc  of  tho  spats  Hrc  indii^tcil  at  wbieh  the  akin 
E«.«.so,l. 

tliiit  (he  1111(11(1'  may  (mfifie  in  the  wbUnd.  Ou 
I  till' knot  Iff  the  ligature  will  bo  covered  by  it. 
i^tanient  to  t.'imjier's  hf:iiiiK'iLt  [a  band  of  strong 
-  riLiiiiing  along  the  pei'tiiieul  ridge  of  tho  pubes] 

sdliiri'ii.  thiiit  cliWiig  tho  foiUDral  canal. 
'iirr  'i/  iimbidciil  htTiiia  may  !«  done  by  excieiog 
K'.  anil  tlie  edged  nf  the  filmins  ring  fiiruicd 
a  through  two  scnii-ciiviilar  ineisioUM  meeting 
*.  Till'  )icriloni'nni.  nmsclir'  iiiid  i*kin  may 
ii\ir  \'\  liiyiT,  Ly  MiluiX'x;  or  it  the  ring  ia  very 
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\aTge  and  its  margins  are  dense,  a  large  flange  etitah  maj  be  used 
(Fig.  'iH),  as  |)ractit<e(l  by  Greig  Smith.     The  cicatricinl  tir^ue  is 


Pio.  .3-il.—Greig  Smith's  method  of  perrorming  the  radica]  cure  of  umbilicil 
hernis.  A.  Traniiverae  Bcction  through  hernia  and  parietea  ahowiug  sac, 
ContentH,  ring,  and  linos  of  incisioo.  i  f.  Intestine.  o  H.  Omentnni. 
a  K.  Skin.  F.  Fnscin,  thickeneil  at  margin  of  ring.  >■  Kectua  moacle. 
■■.  PeritoneuDi.  1.  Incision  through  skin  of  sac,  «Lich  is  continueil  along 
the  subperitoneal  tissue  to  margin  of  ring.  'J.  Samo  on  opposiM  >ida. 
Betveeii  1  and  2,  iikin  and  sac  are  renioTed  on  free  surface,  and  sac  on  deep 
aspect.  3  and  4.  Incisions  cBirial  deeply  through  thickened  faseis  round 
nnibilical  ring  to  expose  recti.  B.  liut  returned,  omentum  removed,  super- 
fluoas  skin  and  sac  romoied,  sutures  placed,  inciaioos  in  fascia  opened  up 
and  recti  exposeil.  References  same  as  in  A.  C.  Sutures  tied,  skin  suture 
to  one  aide  of  pariirtal  tine  of  junction.  D.  liird'n.eye  view  allowing  daubl« 
set  of  sutures  round  umbilical  ring  and  cutnneous  wound.  (From  a  drawing 
by  Air.  Oretg  Smith.) 

dividi-d  nil  round  the  ring  at  Hf  fnw  tniirgin  ilown  to  the  i-ectns 
muHc'.i'.  and  thp  siituivs  jiaMOHl  tiist  thnmgh  the  upimr  fibrous  edge, 
ihen  thniuf^h  tho  rcctux,  then  through  tlie  lower  flbrons  edge  on 
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•lOr  Kifln  at  tke  woiukI.  and  lh>-ii  in  thr  ti-n-m-  unlor  | 
ti->ii«a  mi  the  oUm-t  ^vdc.  ^ 

S.  Ax  nKsui'ciBLX  HEKNU  in  une  Uut  Mimot  te  (^ 
thi<  Mldomm.  4 

The  nitijflt  of  the  irredadbilit;.  vhi^  ura  nan^.a 
vriiiently  cUioified  noeardii^  aa  the  imppdiniienl  to  tt 
the  contents  of  the  lac  exists:—!.  ihiUi.U  (4r  ••',  Ir 
matory  IhickoBiog  and  oantrai^mi  of  the  ti^nm  loani 
or  (itlifV  apertnTB  thnogh  irtiitk  the  henua  fau  mc*^ 

ilonpition  ol  the  na^  of  the  aM.  3.  /miV/*  rJk  *«,  I 
•^n'aX  bulk  III  Iha  intMtuie  or  Mnentuia  dTi*  tn  incni 
>iiil>sr.]u«nl  tolbon-desraiit:  (A),  ooaatrirtioo  uf  theoOMi 
xitiiation  of  the  ring  sad  expaiwion  of  the  lo«w  fsrt ;  ( 
of  the  iBtratineoTOfiWDtain  tothe'WC.  ur  toanvMiiatiHi 


ot   J 


iiit««t)tip  or  knocUe  of  coM 
raUntiaa  of  (laid  b    tte  4 

inteirtiiM'    (•■    1i 


.    Ih* 


:  Hilho-ions  wil] 
:I  whi^n-  the  nc  b  ftl«i 
Th''  ••i"t/-f-'tiit  an^   dlmil&r 
lh<-  lY^liiciWc  fumi,  Miv  tha' 
■■M.  ■••I-'-     l-as  irm.  fpr     ''"liimt    !■■   niiiii-li>t<ely    f«iup 
irmliriMr  Urnli.  thrro  U  tliilUliac  •>!!  r<nif;hiiig. 

luceiivy,  ;iiiil.  whi-ii  it  mnUu 
pitRlin^'  "fi  h,'iiii]liii|-.  nnd  nxinunce  on  p(-rcii.-«n«i. 
runr,  <ifl''ii  atlf-nd'ii  with  Arniigini:  or  !v>lii  ky  [uind  *n 
-.\-m)>t'>iii!<.  NVIif'ii  its  ciintciitr-  »r<-  Uith  iiitowliae  ntiil  oi< 
iiitiMiii>-  isiii  —ini.tiiiKfc  Im?  iviumeil.  A  oon'^derntiiHi  i 
-iL-ii-  -hiTiiItt  •iit.-i.i  •lL>tin>;ui-'h il  tmii,  a  hyiJfiyli-i-xti 

If  111 f  I  »ilh  whi'h  ii  i<  piThu]*-  in— 1  VAely  to  bo  i 

An  im-.im-il.Ui  lii>niai  oftpn  Mttairisa  I'lt^  ^ir.f.  and  is 

i.l>-i  -ii-  ..f  .l.it.«.T  a~  Ihnu-  i-  ..l«;n-  H  n-k  -t  it 
..MnK-t'-l,  "ti^iiiiMiUt"!.  I*  iutWi..|.  ..r  rufxi.nil  U 
l-l"«-.  A. .  rhi-  ir->t'.i',.i  i..ny  W  liimi-J  to  -ae  -I  f 
I.  Ii>  [tnitMi  ihi-  lii'niiB  tiviii  Tiijurj-  ;tiiil  |iiwv.-]ii  it  fi 
Ip'i-Km  liy  th.  ■Iwi'Dt  of  u,..^■  Lnt»^liii>'  -Jt  <itiipntum 
|.„,I,1,.  i..  ..,in|,T  if  Miirit.l'',  at  l-ifr  i(  Th-  i«ti-i 
Mat>'  "f  li<':.Hh  i>  fuv'iimbK  U,  am  il.  )>y  .-ih  uf  thf  n- 
ii'iii-  >lii-»i|i  il»i'nl«l.  K'T  iho  fir»t  j.tir|.-,  ih«'  [tai 
«-.t  a  U)t  tro-  .Kin. 'Ii'.  "T  lli.'  Ij.*-u|.  tni—. 
''frrtnlitlirull  t»Biljiut.     I'ikIpe  -uiU  >-iruui<i<ii>t'i  u 
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e  taken  in  plnster  of  I'arie,  ami  to  thifl  any  instru- 
n  then  accurately  mould  the  truss.  Wlien  the  patient 
n  attempt  may  bo  made  to  convert  the  hernia  into  a 
Lnd  it  porHOvorwI  in  will  frequently,  eapocially  in 
be  succ<S!tfiil.  The  patient  should  maintain  the 
horizuntni  position,  the  diet  ahouUl  be  rentricted,  saline  purgntives 
given,  and  ico  occasioiiully  applied  to  the  part,  or  continuouH  pres- 
eure  mny  be  kept  on  the  hernia  by  moans  of  the  hinge-tup  txuiiB. 


parts  should  i 
ment-maker  a\ 
will  submit,  [ 
reducible  one 
recent  hemim, 


H  lEospitsl  Ml 


This  treatment,  will,  of  course,  only  be  suceesafnl  when  the  irre- 
ducibility  depends  upon  removable  causes,  such  as  an  increase  in  th« 
bulk  of  the  umentuin  or  intestine.  When  duo  to  adhesions  and  the 
like,  it  cannot  bo  thuR  overcome,  though  with  the  iise  of  the  hinge- 
cup  tnuM,  adhesiimri.  if  not  tuci  firm,  may  gradually  elongate  and 
diwippoar.  Hooingr,  however,  that  strangulatjon  may  occur  notwith- 
standing the  use  of  a  tmss,  other  things  being  equal,  I  always 
myself  advise  n  radical  cure. 

3.  SrKAKOui.ATKb  nKKSiA.—TluB  form  of  hernia  (Fig-  -i2(i)  is 
one  in  which  the  protruded  ]K)rtion  of  intestine  or  omentum  is  so 
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tightly  gripped,  thai  not  only  is  itn  Tetiiiii  iTiti)  tbn  tibdoinen  pre- 
vented, but  the  dmiliitann  thniugh  it«  bliioil-veBwIe  is  so  inipodMl, 
that  iioiigeBtion.  foUoweil  by  inflamniatiun  and  i^igiiine,  spuodily 
Eusues  if  the  stnuigiitation  is  not  soon  relieved. 

Cuiwrs.^l.  Tlie  sudden  forcing  of  intestine  nr  uinentuni  Lhrou^ 
It  ring  or  uperture  »o  naall  that  it  in  tightly  grippcMl  from  ue 
iiionitint  of  its  descent.  This  is  uBUally  the  cause  of  Blrunfrulatiiin 
ill  a  rocent  heniia  or  in  an  old  hernia  which  has  suddenly  deeonnded 
lhrou((h  the  putieut'e  neglect  to  put  on  liis  truss,  2.  The  incrooae 
of  bulk  in  the  hernia  subsequent  to  its  dcfcvnt.  and  its  coOBequant 
constriction  where  it  poKses  through  the  aperture  or  ring.  This  is 
usuuUy  the  cause  of  :<trangutntion  in  irreducible  hemim,  or  iu  hMnun 
that  tmro  not  been  kept  up  by  a  truHS.  SurJi  an  incrvuw  in  bulk 
may  be  induced  by :  (n],  the  sudden  protrusion  of  a  fr^sh  puiticm 
u(  omentum  or  intestine  on  the  top  of  that  already  down :  [b],  the 
swelling  of  the  intestine  from  mtaiThol  inflammation  of  the  muDoua 
tnembtuie.  or  from  its  beooming  obstniclMl  by  fFecea  or  flatus;  Aud 
(c),  congi-^tion  und  inflam mutton  of  the  omentum. 

The  trill  ••/  ri-Hilrirtiuii,  or  a«  it  is  t«clmically  callfxl  the  ifrirlure, 
is  gvnernlly  either  (1),  imttidr  Ihr  nr,  i.e..  at  one  of  the  tendinous 
ringB.  ur  other  upertum  tliruugU  which  the  bemia  has  putMd ;  or 
{•i),  in  Ih,  ,„rk  ../thr  me  iUfi/;  whih<t  (3),  in  very  r«re  instaitOM.  it 
may  be  intidr  tht  uic,  the  inli-titiiiu  hnnit);  slippnl  through  b  faah» 
in  the  amentum,  or  become  entangled  by  a  bond  of  adhewona. 

UKhaititm  i>/  rtrangvdation. — The  compreedon  nf  the  veJua  at  tlM 
seat  of  stricture  impedes  the  return  of  venous  blood  from  the  pro- 
truding portion  of  intestine  nr  omentum,  and  the  raugeadan, 
ouusiiig  Miinpressjon  ol  the  eirtericB,  iiltiniut'-ly  li-udi-  to  the  com- 
plete ari'est  of  the  circitlntion,  and  gangreiu'  finally  i>nsue«.  The 
(-■ongFiitton.  monnvor.  inducw  ptuvlysiii  of  the  muscular  »>at  md 
ct)n*c<)uent  cessation  of  ita  poristaltic  artion  and  the  onwanl  flov  of 
the  tutnstiiuU  oontants.  Porstnuigulution  to  occur  it  is  not  Tim  riwry 
for  the  whole  circumference  of  the  buwel  to  be  induded  bi  tlut 
strictuni.  An  inclusion  of  Mily  u  small  portion  of  its  ctrcumfnTttnoa 
(RichUr't  hrrnia.  sunietimM  inoutrectly  called  /.iUre't  hrrtiia),  in 
cart8H|umoe  nf  thrt  reiious  congnetioii  and  suhoHiuent  inRarattuitioti 
whiih  it  induccM.  is  sutflcieiit.  Indeed,  symptoms  of  otnuigukliciii 
nro  wiid  to  oecur  when  omentum  only  is  mnlainod  in  tho  honuki  ■ 
fact  sumewliat  dlffitTult  to  explain,  as  oonstriction  of  omentum  hy  ■ 
tight  ligatuii'  uirtiiinly  givre  rise  to  no  simiptoms.  It  i«  poMfato 
that  iu  thnv  f.'aMes  the  Mignn  of  strangulation  have  depondad  on 
n-llrx  irritntioa  ol  thp  omental  nervm,  or  on  a  small  knurkle  fil 
intvtdine  having  bH-n  nlrauguhitHd  at  Ihf  neck  of  the  wir  and  slipmd 
liwk  iiDpermvnl.  'Ilint  iitrangulutiiin  may  jirodiice  a  wvmv  tm- 
prvNiiuii  on  the  tiL-rvmi,  is  etidL-nivxl  liy  the  pain  rrficrti'd  to  Ih" 
uuibilwun,  aiiA  \iy  the  gen*^  nervous  Hyiuplomi-. 
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Pathological  condition  of  the  strangulated  part, — When  the  con- 
striction is  very  tight,  the  circulation  may  be  completely  arrested, 
and  gangrene  ensue  in  a  few  hours.  But  as  a  rule  the  arrest  is  only 
partial,  and  the  gangrene  is  preceded  by  congestion  and  inflamma- 
tion. The  intestine  at  first  appears  red  and,  perhaps,  slightly 
swollen,  but  not  otherwise  altered;  whilst  clear  serous  fluid  in 
greater  or  less  quantity  is  poured  out  between  it  and  the  sac.  It 
next  assumes  a  mulberry  colour,  and  as  the  congestion  increases  it 
becomes  darker  and  darker,  and  finally  black  or  ash-grey.  At  the 
same  time  it  becomes  more  swollen,  and  loses  its  bright  shining 
appearance,  becoming  sticky,  then  doughy  in  consistency,  and 
pitting  on  pressure,  whilst  the  fluid  gets  darker  and  turbid,  and 
feculent  in  odour;  finally  the  intestine  sloughs,  and  ite  contents 
are  extravasatod  into  the  sac.  Sloughing  or  ulceration  frequently 
begins  at  the  seat  of  stricture,  and  in  the  mucous  coat,  where,  even 
at  an  early  stage,  an  impression  of  the  stricture  is  often  seen.  The 
omentiun  undergoes  similar  changes,  passing  gradually  into  a  state 
of  gangrene.  The  intestine,  above  the  strangulated  portion  for  a 
variable  distance,  is  congested  and  distended  with  fsecal  matter, 
whilst  that  below  is  empty  and  contracted  but  otherwise  natural. 
Simultaneously  with  these  changes  a  local  peritonitis  is  set  up 
about  the  neck  of  the  sac,  gluing  the  intestine  to  the  peritoneum, 
so  that  as  a  rule  there  is  no  extravasation  into  the  peritoneal  cavity. 
The  sac  becomes  inflamed,  a  fsecal  abscess  is  formed,  and,  if  the 
patient  survives,  opens  on  the  surface,  leaving  him  with  a  fsecal 
fistula.  In  other  cases  general  peritonitis  supervenes,  or  the  intes- 
tine gives  way  above  the  stricture  and  so  peritonitis  results. 

The  aymptoma  are  local  and  general.  Local  symptoms. — The 
hernia,  if  previously  reducible,  is  no  longer  so ;  it  becomes  tender 
or  painful  on  handling,  tense,  and  often  t^inpanitic;  and  the 
impulse  on  coughing  is  lost.  Pain  may  be  present  in  the  hernia,  but 
is  generally  referred  to  the  region  of  the  umbilicus.  The  skin  is 
usually  natural,  but  where  gangrene  has  occiured,  it  may  become 
mottlcMl,  or  brick-dust  red,  and  emphysematous,  and  exhale  a  faecal 
odour.  Cessation  of  pain  may  then  occur,  but  is  a  delusive  sign. 
The  general  symptoms  are  those  of  intestinal  obstruction,  the  two 
chief  being  vomiting  and  constipation.  The  vomiting  is  of  a 
peculiar  gushing  character,  with  little  or  no  retching.  The  vomit 
at  first  consists  of  the  contents  of  the  stomach,  but  soon  becomes 
bile-stained,  and  finally  fspcal,  i.e.,  thin  and  brownish-yellow,  with 
a  distinct  odour  of  fa»ces.  The  constipation  is  cc/inplete  (except  in 
Bichter^s  hernia),  flatus  not  even  passing,  although  at  first  the 
contents  of  the  large  intestine  may  be  voided,  either  natui*aUy  or 
after  an  enema.  The  face  becomes  pinolied  and  anxious,  the  pulse 
small  and  wiry,  the  tongue  furred  and  brown,  and  if  strangulation 
is  not  reUoved,  the  patient  may  die  of  c^^llapso,  general  peritonitis, 


or  exhiiustion  tvom  cuiiatant  vomiting.  Very  occAHJunully  a  Im-ul 
ubsooae  muy  form  and  the  putient  retxivor  with  a  fiifol  listulA. 
^{lam  will  not  permit  of  a  (leHcripdon  of  the  vtuiutious  iii  tbo 
eymptoma  that  may  be  met  with,  and  it  niuat  siifHce  to  eaj  that  «a 
a  rule  in  young  patients  with  recent  hernia  they  uro  more  aMit4>, 
and  call  more  imperatively  for  immediate  relinf  Ihiin  in  older 
pationtfl,  the  Kubjecbt  of  irreducible  homiu  at  long  xtAuding.  in 
whom  they  awume  a  more  chrijnic  eharartflr. 

Tretilment.^-lt  cannot  be  too  strongly  impmwied  on  the  mind  of 
the  atudent  that  it  in  of  vital  importance  U)  releane  thu  Btrnn{;ulutnl 
intf^tine ;  that  this  ax  a  rule  admita  of  no  ilelay ;  tliat  nvcry  faour 
adik  tn  tho  danger  (gangrene  may  ocuur  within  twenty-four  koura); 
that  tho  result  of  the  coho  will  depend  to  a  great  extent  upon  thu 
length  of  time  the  otrongulution  luw  existed;  that  ptirgntivtM  for 
overcoming  the  ob^itniciion  are  nut  only  lUMlew  but  almduMy 
injurioUH ;  and  that  probin^ed  and  fordble  attempts  to  return  thf' 
iKiwel  by  the  tttxis  are  unju»tiliable  and  wholly  tK  be  cundnrnjioiL 
What  should  bo  done,  therefore,  in  a  case  of  atnuigiiliited  heniia  ? 
'rhn  tttxie  ahould  ai>  u  rule  be  applietl  for  a  fow  minnti^s ;  it  this  ia 
luiHUccosEful  the  pationt  muy  in  some  fomiK  of  inguinal  hernia  be 
put  in  a  warm  both  fur  twenty  minut^vi,  and  another  ntt«mjit  then 
made  to  return  the  bowel.  Thin  foiling,  ho  should  be  pioood  uiidfr 
an  Biiii'Sthietic,  and  should  tho  bowel  thfn  not  slip  buck  readily  iw 
again  gently  trying  the  taxis,  the  operation  for  dividing  the  stricture 
should  nt  nnee  he  proceedisd  with  before  ho  is  allowed  to  recovor  from 
the  anffiwthotiir.  If  the  surgeon  is  not  prepared  for  the  operfttinn, 
or  r«|uir(«  holp,  n  full  done  of  opium  should  in  the  mciiiitinu>  \m 
given,  and  loe,  if  ut  hand,  or  warmth  in  thr>  form  of  a  large  ]ioiiltic«, 
!«  appliml  to  tho  tumour.  But  it  is  b(<tti>r  not  to  att<rtnpt  tho 
Todu^ion  uniler  an  ann'dthetio  till  prepared  to  jinicccl  with  thn 
o)K<mtion.  We  luivu  then  to  oimsiilur  the  uirthiHl  ot  u]>plying  thn 
taxix.  the  oases  in  wliich  it  i>hou1d  not  be  UHcd.  thu  (Mnea  MutAblo 
for  thp  htitbuth,  and  the  iijuiration  of  herniotomy. 

Thr  din*.— Tlio  method  of  applying  tho  taxis,  whit'h  in  lunraly 
the  teohiiimi  ti'Ttri  given  to  thn  varioufl  mnnipiilationii  of  tractiiin 
anil  lUmlin.'seiun  used  in  returning  the  hernia  into  tho  iibdiimon,  HUi 
only  he  leamed  by  (inu-tirc.  The  )inlvis  should  lie  ilightly  raised, 
and  thu  thigh,  in  femoiul  hernia,  floxed  and  addiKtaid  m>Mtii  mhu 
a»  much  an  prntnible  the  constricting  ring.  With  one  hand,  slightly 
none  the  bi'miu,  un<l  grasp  it  gi'iitly  no  that  anrmi<  of  the  flatus  or 
fluiil  may  U>  nqiietised  out  and  the  biJk  le««ned.  With  the  fingier 
anil  thumb  <if  the  rithnr  hand,  gently  eouiprons  tho  tmrk  latnral^  to 
prevent  ilx  bulging  itver  the  miirgin  of  the  ring,  and  at  tlie  iwiite  tima 
dmw  the  hemin  a  little  downwards  t^i  diserigngv  it^i  nock,  Tlw 
|<iTwot«  nhouid  be  appliiilHtendiiy,  nott-ixiiniK'lioally.  andiladirM- 
tii'ii  vatinl  aorrTiling  lo  the  kiml  ><l  hirnia.     No  vinleneo ahimM  h» 
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used,  and  if  after  a  few  minutes  the  intestine  does  not  slip  back  with 
the  characteristic  rush,  further  attempts  should  not  be  made.  Violent 
or  prolonged  efforts  are  strongly  to  be  condemned,  as  not  only  are 
they  unlikely  to  be  successful,  but  may  lead  to  the  rupture  of  the 
intestine,  or  stopping  short  of  this  may  cause  so  much  bruising, 
ecchymosis,  or  inflammation,  that  they  jeopardize  its  recovery  after 
operation.  How  long  should  the  taxis  be  applied  'i  Certainly  not 
more  than  ton  minutes  at  the  outside.  The  length  of  time,  how- 
ever, may  vaiy  in  different  hemiao.  Roughly  it  may  be  given  at 
about  two  minutes  for  a  small  tight  femoral  hernia,  and  five 
minutes  for  a  large  femoral,  inguinal,  or  umbilical  hernia.  It 
should  be  remembered  that  the  taxis  is  more  successful  in  recent 
than  in  old  femoral  herniap ;  in  inguinal  than  in  femoral,  and  espe- 
cially in  old  ing^ial  under  chloroform ;  and  that  when  succesohil 
it  is  the  safest  method  of  overcoming  the  strangulation.  The  taxis 
should  not  be  applied — 1,  when  other  surgeons  have  already  em- 
ployed it  for  long  periods ;  2,  when  the  hernia  is  very  tense,  tender, 
or  inflamed ;  3,  in  femoral  hernia  where  fsecal  vomiting  has  existed 
for  some  time,  or  where  hiccough  has  supervened ;  — in  short,  when- 
ever it  appears  questionable  whether  the  intestine  has  not  passed 
into  a  condition  beyond  recovery,  or  whether  actual  gangrepe  has 
not  taken  place. 

The  hot  bath  is  more  likely  to  succeed  in  acute  than  in  chronic 
cases,  in  young  muscular  patients,  and  in  inguinal  hemite.  It 
should  not,  as  a  rule,  be  given  to  the  old  or  feeble,  as  it  has  then  a 
tendency  to  induce  severe  syncope,  and  renders  them  liable  to  take 
cold.  Little  can  be  expected  from  it  in  femoral  hernia  on  account 
of  the  fibrous  and  unyielding  nature  of  the  ling. 

The  operation. — Herniotomy  or  kelotomy  has  for  its  object — 1, 
the  liberation  of  the  strangulated  intestine  or  omentum  by  dividing 
the  stricture,  and  2,  the  returning  it  into  the  abdomen  if  proper  or 
possible.  The  parts  having  been  shaved  and  thoroughly  cleansed 
with  soap  and  water  and  sponged  with  some  antiseptic  lotion,  an 
incision  should  be  made  over  the  neck  of  the  sac  in  the  long  axis  of 
the  tumour,  and  its  coverings  carefully  and  successively  divided  till 
the  sac  is  exposed,  any  bleeding  vessels  being  tied.  The  sac  may  be 
known  by  the  arborescent  arrangement  of  its  vessels,  its  tenseness 
and  smoothness,  and,  when  thin,  by  intestine,  omentum,  or  fluid  being 
seen  through  it.  It  may  further  be  distinguished  from  the  intestine 
by  the  shining  appearance  of  the  latter,  by  the  circular  arrange- 
ment of  the  intestinal  vessels,  and  by  a  little  fluid  usually  escaping 
when  the  sac  is  opened.  If  still  in  doubt,  the  questionable 
structure  should  l)e  picked  up  with  the  thumb  and  fore-finger  if 
not  too  tense,  when,  if  it  is  sac,  the  intestine  will  bo  felt  to  slip 
away.  Before  opening  the  sac,  every  antiseptic  precaution  in  the 
widest  sense  of  the  term  should  be  taken.     All  bleeding  should  be 
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stopped,  und  the  wound,  the  surgeou's  hnndx  luiil  thow 
assiBtant,  und  the  uiatnunente.  should  bo  thuroii^'hlv  fIihuimmI 
biiiod  with  atituu^tic  lotion.  A  piece  of  the  sue  shotild  bo  nt] 
up  with  the  forcejif,  and  nicked  with  tho  blade  uf  the  knifo 
on  the  fiat.  If  ton  tense  to  allow  of  this,  it  must  b«  G«nti< 
acTBtched  through  with  tho  point  of  the  kmfii.  Am  a  ruli*  then) 
no  danger  of  injuring  the  intestine,  as  somo  fluid  genernllj'  exists 
between  the  sac  and  its  contents.  Tho  sac,  hnwcver,  should  itlwajrs 
bo  opoDod  with  care,  as  the  intestine  may  bo  in  contact  with  it.  If 
omentum  is  seen  shining  through  the  sac,  it  should  be  (>)>eiicd 
opposite  that  spot.  The  character  of  the  fluid  which  escapiw  is  a 
good  criterion  of  the  condition  of  the  parts.  If  pale  and  nroiia, 
the  indication  is  good ;  if  blood-atained  and  turl)id  or  futw]  in 
odour,  bad.  A  diretrtor  should  now  be  pai<8ed  through  the  small 
opening,  und  the  sac  laid  open,  the  fiuid  absorbed  by  spongce  ta 
prevent  it  running  into  the  abdomen,  und  the  contents  exitmiiKd. 
li  only  amentum  presents,  this  should  be  ifently  unraveUod  to 
search  for  inloetine,  u  smnll  knuckV  nt  whiih  will  ofli'n  bt-  fi 
nnar  the  neck  of  the  sac.     The  quotiDni  \till  nnu  a 
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bo  iloTie  with  the  intestine,  what  with  the  omnntiun  'r     Khali  t 
or  <«n  they  bo  rrtumnll'     Shall  th«  omantnm  be  I'Ut  off!' 
the  Btricturt!  \»  divided  ? 

Tf-i'lmful  ../  Il.r  i,.t.;t,„:.—U  th-  ititnstino  is  mtwtj  a 
And  clarrrt-coUiurifd  but  still  shining  and  the  fliiid  in  tlie  m 
MTons  chajiM'tt^r,  there  ran  be  no  quofltion  of  repkudng  H  ii 
obdomon :  or  if  it  is  olrnuly  gangnimus  (a  eonditiun  that  i 
known  by  iU  ash-grey  iH-lour,  Iobh  of  elasticity  and  not  Ua 
pricked),  there  ran  be  no  qucsllun.  nn  thi'  other  hand,  that  it  01 
nut  to  be  returned,  bill  must  be  dealt  with  in  on>'  of  the  wayi  ti 
presently  deecrihod.     Again,  if  it  Is  adherent  to  the  sac  tb 
aioiia  when  soft  and  rLi-viit  may  !■'  gently  broki'ii  down  v 
Ang«r  luid  the  intestine  ivtumod  unleMi  such  is  contm-ii 
frutn  other  aiusm :  ur  whcu  ihi'  nilhesiDns  are  old  and  fibimw,  fl 
may  Ihi  cut  thniugh  and  ligntureil,  and  the  intertine  also  n 
but  when  they  are  thick  and  flrwhy.  the  iiitestini'  may  oitbl 
in  the  nac.  as  any  atli-m]>t  to  break  thMii  down  would  ptnhnUyll 
to  ths  tearing  of  its  wnlle,  or  th<-  adh<>r>'nt  portion*  ol  tha  no  nl 
be  HBiJumtixl  ftimi  the  Hunmindin^  tissutB  luid  n'turned  wilk  1| 

intmtituv      In  cawe  of  Ibo  above  kiliil  the  tf'iilniniit  is  dlsw; 
wbtrn  the  intiMinr  i*  block.  «n-hyini>a«d.  doughy,  sticky,  c 
with  Ixmjib.  but  nut  a'-tualty  ^ngn-noua,  wluh4  the  un{v 
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tho  stricture  is  well  mai'ked,  and  the  fluid  in  tho  sac  i^i  of  a  dark 
colom*,  it  becomes  an  anxious  moment  for  the  surgeon  to  decide 
what  to  do  with  it,  and  much  must  be  left  to  his  own  judgment  in 
each  individual  case.  As  a  gt^neral  rule  it  may  be  said  that  when  only 
a  small  knuckle  of  intestine  is  pn^sent  and,  although  black,  has  not 
lost  its  shining  colour,  and  on  gently  drawing  it  down  there  is  no  sign 
of  ulceration  at  tho  seat  of  stricture,  it  should  be  replaced  just  within 
the  ring,  so  that  if  it  subsequently  gives  way  the  fajcul  contents 
may  escajM)  externally ;  but  that,  when  the  intestine  is  ecchymosed, 
doughy,  &c.,  or  it  is  feared  that  uk^eration  of  the  mucous  coat  may 
have  already  begun  at  the  seat  of  stricture,  and  especially  when  a 
lai'ge  coil  is  present,  it  should  bo  left  in  the  sac,  or  dealt  with  in  one 
of  the  ways  to  be  presently  mentioned.  Some  surgeons,  however, 
if  in  doubt,  always  leave  the  inti'stine  in  the  sac ;  othci-s  stitch  the 
bowel  to  tho  parietal  i>eritoneum,  so  as  to  leave  the  most  doubtful 
jiart  in  tho  centre  of  the  ring  of  sutures.  If  the  gut  gives  way  the 
faeces  will  then  i>ass  outwards ;  if  the  injured  pai-t  recovers,  the  gut 
will  merely  be  left  adherent  by  one  surfaco  to  tho  inside  of  the 
abdominal  wall.  Uthei*s  nii:ain  establish  a  lateral  anastomosis 
between  the  gut  above  and  below,  and  should  the  exposed  loop  turn 
out  to  be  gangrenous,  remove  it  the  next  day  and  close  the  ends  of 
the  bowel  by  licmbei't  sutures. 
When  the  gut  is  clearly  (jamjrvuous  several  courses  are  open : — 

1.  An  artificial  anus  may  be  made  ((/)  by  merely  leaving  the 
gangrenous  gut  in  tho  sac ;  or  (/>)  by  cutting  away  the  gangrenous 
part ;  or  (c)  by  cutting  it  away  and  stitching  the  open  ends  of  tho 
intestines  to  the  wound.  A  secondary  operation  will  subsequently 
be  required  to  close  the  artificial  anus  (p.  (JoD). 

2.  The  giingrenous  part  may  be  cut  away;  and  the  intestine 
above  and  below  united  and  returned  into  the  abdomen.  When 
this  course  is  selected  some  surgeons  are  in  favour  of  uniting  the 
gut  in  the  wound ;  others  through  an  incision  in  the  middle  line  or 
linea  semilunaris.  When  tho  mesentery  is  sufficiently  long  to 
allow  of  tho  intestine  being  drawn  down,  the  woimd  is,  perhaps, 
the  better  situation.  When  the  intestine  cannot  be  drawn  down  as 
in  some  cases  of  femoral  hernia,  then  the  abdominal  incision  is 
preferable.  In  inguinal  hernia  the  wound  can  bo  readily  prolonged 
into  the  abdominal  ciivity.  In  femoral  hernia  to  do  this  would 
involve  tho  division  of  Poupart's  ligament  and  tho  subse<iuent 
weakening  of  the  abdominal  wall  in  this  situation.  Whichever 
method  is  chosen  sufficient  intestine  should  be  cut  away  to  ensure 
sound  tissues  being  brought  into  contact.  The  peritoneal  cavity 
being  protecttid  by  aseptic  gauze  packed  round  the  loop  of  intes- 
tine to  be  dealt  with,  cut  tho  gangrenous  porticm  completely  away ; 
empty  the  distended  i)ortion  above  as  muc.^h  as  possible ;  clamp 
both  the  upper  and  lower  portions  with  rubber  tubing  passed 


tlirriiiijh  u  smiill  iiiUHiifii  in  th^  iii(«ont«ry  to  prcvoTit  (iirthpr  fiM»l 
Moiling;  irrigntu  with  pfirohliirido  of  tnertury  (1  in  a.0((0);  rMtnre 
the  continuit}'  of  the  f^ut  by  una  uf  the  methods  ilMKribcd  «t  |i.  'M3. 
and  replncu  the  united  int«fltin«  in  the  abdominal  cavity.  ltDiiinn> 
the  tmc  aft«ir  ligature  of  it«  neck,  and  clnee  the  ring  or  Ihv 
abdnminni  wound  in  the  ordinary  way  if  tho  operation  hn«  been 
done  by  the  intra-abdominal  method. 

Thu  c-hnice  of  establishing  an  artihcial  anuit,  or  iif  iiicieing  the 
gangrenous  portion  and  uniting  the  gut  uliovi.'  and  bulow.  will 
det>end  in  gront  moasuro  on  tho  general  condition  of  tho  patient, 
and  on  whiit  asiiiBtanee  and  appliancoH  for  an  asoptii^  operation  tav 
at  hund. 

Khiiuld  tlie  intpstine  be  accidentally  wounded  either  ill  opening 
the  MC,  or,  as  more  commonly  happens,  in  dividing  the  stricture, 
the  edges  of  tho  wound  should  be  united  in  tho  way  dcwribod  nt 
p.  SH3. 

'frtatmeitt  •//  •immttim. — When  small  in  amount,  rcct'ntJy  pro- 
truded, and  only  iJightly  tungeattsl,  the  oinenluui  shoutd  ho 
I'etnrnod.  When  large  in  amount,  thickened,  inflamed,  or  g»n- 
gn-notiK,  it  nhould  be  ligatured,  out  off,  and  the  Mtump  returni^  into 
ttie  abdomen.  Aseptic  silk  iit  the  bent  material  for  ligaturing  the 
omentum.  Tho  hgature,  to  prevent  slipping,  ohonld  Iw  tied  veiy 
tightly  or  made  to  transfix  the  pedicle,  tho  Inttor.  it  neousMiry, 
being  gt>iitly  |>ulleil  down  lii  ensnr(<  its  being  tied  at  n  hciOtby  apot, 
Whtu  tli«  omentum  tonnK  a  Utge  muw  it  should  be  corofully 
iinravellod  t»  d>-temiine  the  a))Beu<.-u  of  inteHtine  in  )t»  mid«t.  and 
then  tied  in  separotii  portions.  Ligature  of  the  vQsaeU  aiiNimttdy 
is  uriwite,  a«  some  iiuiy  be  miawid,  and  hicniorrhage  ocrnr  into  tho 
peritoneal  cuvity.  Tbo  ligntureit  should  lie  cut  oft  short  ond 
retumod  with  thi-  omentum.  They  Uii'ome  i-m-ystul  and  cuuno  no 
irritation.  If  the  oniontuin  is  atlherent  to  tho  intei-tine  it  may  he 
gently  t<o]ia rated  fnmi  it  or  returned  with  the  intcigtine.  If  lulhiTont 
to  thu  sue  it  luuy  be  He|«nil«d  and  returned  or  ruuioved  with  th« 

IHniioH  uf  thr  tlrkliirt  at  th-  nrrk  nf  thr  tnt.—ViUS  the  indoX 

finger  g«ntly  between  the  inteHtine  and  the  mo,  or  if  the  omentuiu 
is  Bpnvd  out  Ixitwecn  the  uileHtiiip  und  the  mc  (forming  the  Ho-tmlled 
maruUil  Mr),  between  tho  iutvMtine  and  omentum.  The  rtrictuiv 
having  ("kw  diwiivurud.  insinuute  tho  fingnr-nail  gr^itly  undnr  it, 
■»d  the  intiwline  l<oing  held  »«ido  by  the  other  fingerH  or  by  an 
■■nfitant.  |niss  thx  hernia  knife,  hnhl  with  its  blade  on  the  Hat  mxA 
protected  by  the  jmlp  of  the  finger,  bunuuth  tho  stricture,  tuni  ito 
i-utting  nlge  towaril*  the  strictiu'o,  and  nolj'h  thn  Inller  in  oiw  «r 
uiortf  plaow  by  gnntly  dopniMing  tlio  hiuidln.  The  direcHou  tti 
which  the  notch  should  be  inndo  will  depend  ii|"in  th«'  siluatiow  nf 
the  bemia ;  in  rxUinl   it  should  be  a.-  limited  aa  po*aible.      Thu 
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surgeon,  as  a  rule,  will  do  bettor  to  employ  his  finger  than  the 
director,  as  there  is  much  les8  risk  of  woimding  the  intestine,  but 
if  a  dii*ector  is  used  it  should  bo  broad  and  flat  so  iis  to  prevent  as 
much  as  possible  the  intestine  bulging  over  it,  and  so  coming  into 
contact  with  the  edge  of  the  knife  (Fig.  328).  If  it  is  found  that 
the  sti'icture  is  not  sufficiently  divided  to  allow  the  intestine  to  slip 
back  on  being  manii)ulated  with  the  fingers,  a  second  notch  should 
\>e  made.  IJut  if  the  intestine  does  not  then  return  easily  tho 
stricture  should  bo  divided  again,  as  no  force  must  bo  used. 
Instead  of  dividing  the  stricture  from  within  outwards,  in*  inguinal 
hernia  the  incision  may  bo  made  over  tho  internal  ring,  and  the 
strit^turo  then  divided  from  without  inwards.  Every  stej*  is  plainly 
in  view,  and  no  hernia  knife  or  director  is  required. 

Where  the  intestine  is  giingi*enous,  some  surgeons,  who  hold  that 
it  is  better  to  leave  the  gangrenous  intestine  in  the  sac,  merely  notch 
tho  stricture,  disturbing  as  little  as  possible  tho  adhesions  that 
have  foimed  Ixjtwoon  tho  intestine  and  the  neck  of  the  sac,  as  it  is 
upon  those  cutting  off,  as  they  do,  the  general  peritoneal  cavity 
from  the  gjingi'onous  gut,  that  tho  i)atient's  safety  depends.    If  this 


Fia.   328. — Wormald's  hernia  director. 

coui'so  is  pursued  the  stricture  had  bettor  be  divided  from  without 
inwards,  so  that  neither  the  finger  nor  the  director  need  be  pushed 
up  from  the  septic  sac  into  tho  alKlomen.  If  the  ring  is  thus 
treated  the  pf?ritoiieal  adhesions  may  l>e  left  undisturbed.  The 
division  hero  is  not  practised  for  tho  purjwso  of  relieving  the 
strangulation,  as  tho  bowel  is  already  dead ;  but  for  the  purpose  of 
allowing  the  contents  of  the  bowel  above  the  gangi*enous  part  to 
escajK?  externally. 

Trmtmeiit  of  the  sac.  -Tlio  next  questi<m  that  arises  is,  what 
should  Ikj  done  with  tho  sac  'f  My  own  practice  has  been,  unless 
otherwise  contra-indic^itod,  to  dissect  up  the  sac,  ap])ly  a  silk  or  stout 
c^itgut  ligature  to  its  neck,  and  cut  the  lM>dy  of  the  sac  away.  In 
i nyu  inn  I  hormatlui  ling  may  then  be  brought  together  with  sutui'os, 
and  tho  wound  closo<l.  In  femtfral  hernia  the  i)arts  are  so  rigid  that 
they  are  with  more  difficulty  brought  togetlier.  In  umbilical 
hernia  tho  siic  with  the  redundant  integimionts  may  be  removed, 
and  tho  wound  luiited  with  the  peritoneal  surfaces  in  contact  by 
deep  and  suporlicial  sutui'os.  Some,  however,  still  prefer  simply 
to  l«;av(i  tho  sac  iu  situ^  merely  uniting  the  wound,  and  applying 
a  pad.  Tho  sa(^  should  not  Iw  ligatured  and  (*ut  off: — 1.  When 
the  patient  is  weak  or  collajised,  and  it  is  desirable  its  Q«VK^<Ci\fe 
tho  oj)oration  with  as  littlo  delay  as  poa«\Ae.    1,  '^Vc>\v\>^ft\xv\fc'^^«»» 


I'ibli  DiSEABKB   U 

ir;  ill  thut  <l"uiitfiil  (t<i[iiliti«n  tliiit  it  h>uii>iil,vlii'..'[i  jiWnl  jiint  within 
the  ring.  a.  Wlien  thu  ubdoinon  i.-c>iiLtiiis  much  s«rouit  Huid.  ur 
peritunitiH  i»  present — a  gutize  dniiii  'tr  tube  iimy  then  U*  ineLitvd. 

J/tvr-lrmliatnt. — Tho  wound  shiiuiil  be  drtviHcd  antinepticnily, 
and  a  8pi<«  bandago  firmly  apjihed.  Hull  a  gnuii  of  iu'>rphia  nuiy 
then  bo  injected  aubcutaneoiudy,  or  u  full  dime  of  opuin  givon  by 
the  mouth.  Some  eurgoona  k<«p  the  jiatient  eubBetjneiitly  und^ 
th«i  influent*  of  the  drug,  in  order  to  plawj  the  intestine  nt  rest  till 
it  hits  hiid  linie  t«  reciiver  from  the  effects  of  the  inflnuiinuUoii ; 
ntheri!  only  emjiloy  it  if  there  ie  p«in  or  reHtlessnuBs.  To  tiirthw 
inxuru  rust  some  wash  out  the  stonianh  with  the  i)tnmiii.-h-puuip. 
With  the  same  end  in  view  no  tuiuri^hmcnt  nhould  bn  given  by 
the  mouth  tor  the  finit  twelve  or  tweiitj-foiir  honra.  btit  tea- 
Rpocmfulx  of  hot  «ut«r  may  he  given  oci»sionully  to  relit^vr  thirst 
and  cheek  uny  tf-ndent-y  to  vomit.  Nutrient  siiiipiwitorieB  ur 
nutrient  eneniutn  after  the  first  twelve  hours  may  hi'  givi-n  by  the 
rectum.  SubHe()iii<ntly  milk,  in  tmmtl  qliantitieH  ut  n  time,  iimy  be 
tuken  by  the  mouth,  Uion,  in  addition,  beef-tea;  but  no  wilid  food 
ahoiild  In  itllowed  till  tlie  buwida  Imve  atTtnl.  Thiit  they  should 
UHUully  bii  iwrmittwi  to  do  sjwntaneously,  as  no  harm  will  «neue 
HhoiJd  they  cmtinuo  raiifined  for  u  week  or  tcu  days.  If,  huwewr, 
any  disteiiaiou  ur  lUieumfurtublu  nenBittiouH  are  exjH'rit'Tioed,  na 
enema  of  wmp  and  water  may  be  given  on  the  soumd  er  tliird  dny, 
or  the  rectal  tube  [iuM<L-d  Id  peniiit  of  the  c»cupo  of  Riitiu.  aiid  n 
diango  of  position  in  lied  ullownd.  If  the  distonsiun  is  grant  b 
purge  on  tiiu  third  day  may  Bomutimes  with  advantiige  he  given: 
Hueh.  however,  in  my  experience  ia  seldom  retiuiiod, 

Cotiditiim*  thai  may  gitr  rite  la  a  ainlinuanrt  nf  the  tympbim*  «/ 
atrangulatwn  nftrr  tht  toJpi*  or  herttiatomy.~h&  a  rule  the  eymptotm 
of  stroni^iUlioti  I'wise  immediati-ly  ur  soon  after  tht-  BUcu«Batul 
uppliuntioii  of  the  taxiH,  or  of  herniotomy.  Should  they  pereiat 
they  niuy  ih^'nd  on  — I.  The  offuot  of  the  luiwtithetic.  2,  I'anlyeiB 
uf  the  muH-ulnr  coat  of  the  intestine.  'A.  The  pn»«nce  of  another 
hernia.  4.  The  ilistilncntnimt  of  the  hnmia,  or  mlucti<m  rn  matt, 
i,  I)uUi.-hment  of  the  neck  of  the  sac.  the  intestine  lemunitig 
filrangulat<'<l,  ■>.  liupturo  of  tho  site,  iind  nohiettou  of  tlie  int««- 
tinu  Iliruugh  ihi-  pmt.  the  ntranguhitieii  continuing  ul  the  neck. 
7.  TasHage  of  tlie  int<«tiuo  into  a  ]iou<-h  or  Herond  «ar  iiurtuMl 
of  into  the  abdominal  ravity.  8.  Incumplete  reduction  of  the 
inUotiiie.  II.  Thfl  gut  Ixicuming  gangn*iioiia  and  giving  Wky. 
10.  Kiiteritii^  XT  puritunitis.  11.  Inlxniul  stnuigulatiun  ut  th» 
intestine  by  mlhiwion  pn^hnbiy  nnir  the  nnrk  of  tho  nii'. 

If  til"  |iiir»i»lenw"  of  the  nyinptumB  ■■  due  to  tJie  unuiithetic  Ifaey 
wit!  iiKUally  jm*.  off  in  a  few  hniin.  The  vomiting.  mi«m>TOr.  ia 
Ufiially  attenduil  with  iDUi-h  relching.  uid  in  not  uf  tluit  gtudnnc 
iiutiav  etuinicttrrietic  uf  etniiigidutiun  ut  the  huwel.    U  duo  to 
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paralysis  of  the  muscular  coiit  of  tho  iutostine,  the  symptoms  will 
also,  as  a  rule,  gnidually  coaso  as  the  congestion  passes  off.  Should 
they  not  do  so,  however,  a  cai-oful  search  should  be  made,  if  this 
has  not  already  been  done,  for  another  hernia,  and  if  one  is  dis- 
covered and  apj>oars  stran<^ulate<l,  it  should  be  explored.  If  no 
other  heniia  exists*  tho  continuance  of  the  sjnnptoms  may  be  duo 
U}  tho  hernia  not  having  been  properly  reduced,  to  i>eritouitis,  to 
the  persistence  of  the  pai*alysis  of  the  muscular  coat  of  the  gut,  or 
to  internal  stnmgulation.  If,  therefore,  the  heniia  is  reported  not 
to  have  slipped  back  with  the  usual  giu*gle,  or  thei*e  is  some  fulness 
felt  about  the  hernial  ring,  the  ring  must  be  cut  down  upon  and 
explored,  or  the  wound,  if  an  oixjitition  has  been  performed,  opened 
up.  It  may  then  bo  found  (a)  that  the  hernia  has  been  reduced 
eti  masse^  t.c,  that  the  hernia,  along  with  the  sac,  has  been  forced 
between  the  fascia  transversalis  and  the  peritoneum,  a  condition 
most  fre([ucntly  met  with  when  the  hernia  is  femoral ;  (b)  that  the 
nock  of  the  sac  has  become  dc^tached,  the  intestine  remaining 
strangulated ;  (c)  that  the  jmstorior  paii:  of  the  sac  has  been  rent 
and  the  hernia,  still  strangulated  at  the  neck,  forced  into  the  sub- 
serous coimectivc  tissue ;  or  {fl)  that  the  hoi-nia  htis  passed  into 
a  pouch  at  the  neck  of  tho  siicj  instead  of  into  the  peritoneal 
cavity ;  (e)  that  th(^  intestine  has  not  hdim  completely  reduced. 
Under  any  of  the  above  circumstances  tho  finger  should  be  intro- 
duced into  the  sac.  If  it  can  be  passed  through  the  neck  into  the 
abdominal  cavity  the  continuance  of  the  symptoms  will  ju-obably 
depend  on  (1)  pai-alysis  of  the  muscular  coat  consequent  on  injury 
of  the  intestine ;  (2)  reduction  into  a  pouch  at  neck  of  sac ;  or 
(.'i)  strangulation  by  adhesion  within  the  abdomen.  In  such  cases 
the  portion  of  intestine*  at  fault  will  ])robably  lx>  in  the  near  vicinity 
of  tho  ncH'k  of  the  nic,  and  cun  be  dniwn  down  by  the  finger  and 
inspoctcil.  If,  on  the  other  hand,  the  finger  cannot  l)e  passed  into 
the  alxlominal  cavity  the  trouble  will  most  likely  depend  ujwn  (1)  a 
reduction  en  uuisse ;  (2)  detachment  of  the  neck ;  (3)  a  rent  of  the 
sac :  or  (4)  incomplete  nnlutrtion.  Tr\'  to  feel  the  neck  of  the  sac 
with  the  finger.  If  this  cannot  be  felt  then  the  neck  of  the  sac  has 
been  detached  and  i)ushcHl  backwards,  and  the  (condition  is  one  of 
re<luctioii  eu  masse.  If  the  neck  can  be*  felt,  but  there  is  no  i)a8sage 
into  thr»  abdomen,  then  the  contents  of  the  sac  have  i)robably  l)een 
forced  through  a  rent  in  the  sac  into  the  surrounding  tissues.  Tho 
sac  should  then  be  drawn  down,  the  c<mdition  causing  the  strangu- 
lation accui-atoly  ascertained,  the  stricture,  wherever  situated, 
diviiled,  and  the  intestine  returned  into  the  peritoneal  cavity. 
Peritonitis  following  the  reduction  of  a  hernia  may  be  known  by 
the  signs  already  given  at  j).  .'JOo,  and  shcmld  l>e  ti-eated  as  there 
indicatod.  Persistent  pai-alysis  of  the  muscular  coa\,,  at  \)tia  ^Ths^xvcRk 
of  internal  straugiilationy  may  be  BUB\>ectcd  Nii^veiv  «\«i\^N?\^^Qcift 


ptf  brt^tuM,llM degree «rf«:L.__       __  ^ 

amgatim  Mibfecteddniuw  tbe  upTitinw.  wd  am  ftm*l  — iifilj^ 
a(th«p«tiatt  lIotwi'wT.tiMpiufciMM  wgi»w»*^wtlHiMa,j 
bsruM,  and  IB  >  iMnuk  «tic^  !■•  necBify  cimm  dovn  f= —  mhhJ, 
M  m  Umw  tfe  oMMtarktiMi  i*  wnllr  li^].  <b«  '»>  wi  oUdm 
tBCtOMl  bMBM,  or  ft  btrak  c4  long  MutiinK.  u>  «U(^  tW  ^^^ 


4.  Ohixtcisd  ok  DTCAwnum  hkrxu-'-IImw  tenu  at^ 
gmnaUj  KpfdM  ■jMnjiwnrij  Id  mm  imdaoU*  h«nw  in  «^^ 
Uw  iTOtruJrf  inlHtne  In*  bmono  obtrartod  bf  »  rnHwij,^  ^ 
tmdiipHtMl  fm)4.  fomga  bofiM,  m  fruit-alaiiM.  *c-  TW  hni^ 
w  uKMl  bwinnoUj:'  mrt  with  in  oU  pM|ile,  mnd  if  togldctBd,  h  Mt 
to  1wci>in«<  ■lnn)!:ulat«d  at  ^^^VB^  8<fmplam». — A«  u 
liun.  tlwrr  may  In-  constiptttiaD.  ocrfk^  {miiis.  doumb,  i 


v»niitiii|f:  but  Ibe  ImiJ  aigna  of  e       _  

Thiw,  thiTm  ma;  bn  Uttle  or  no  local  pain  anA  no  tewaon  ia  the  mmi. 
thixijdt.  at  timM,  it  ma;  become  diatended  and  larger  tkna  b«|i«« 
thn  bininvrutiDii  on-urTed.  Tbe  impulae  <■»  cnu|rb  >>i^  atill  h* 
|inwiit.  and  bard  fmal  mnana  maf,  p«rba|i(t.  be  tiJt.  llw  ajm^ 
bimn.  liiivt^vi-r.  iiui;  gradtiBUv  mnrgv  into  th(i«r  ut  stfrnBgnktiott. 
and  it  U  oflim  dilHnilt  tn  distiriguitih  tni'iv  obstnutiaii  bm, 
atnuiffulili'iii,  wpiiziiUl.v  wbcn  tlu>  tonpcr  in  aiv<oriatiHl  with  i«m 
iiiABmiuuIiuii  of  tbe  Har.  Wbvii  in  doubt.  tbt>  cost!  nbmild  hntr— ^»^ 
liki-  itiin  111  itrnn^^ilntnl  hmTiia.  Trrtitmrul.^A  purjsatiw  Rnmi«, 
rrirt  in  tlii>  rM-uiiili<niI  jwaitiun.  wunnlh  ur  ice  tu  tbi-  part,  mn] 
H'rtriilion  of  tliet  itboubl  Iw  jirvBcribtJ,  Wbou  tbiTt'  in  no  nnuiting, 
a  \jri'k  jmrjiiP  i»  oftMi  etuvwisfii],  Imt  bnfon'  ^«itig  Burh  th«>  •ur];«iM) 
■h<iiild  thomiigbl;  luvouv  bimarU  that  Mtran^bitinn  iI'im  ni>t  csuil. 
1'liu  apJiUtutiou  of  tbe  taxi*  i»  utlviK<d  by  wimo,  und  duubtlnw.  in 
■oiiii-  iiiitaiicm.  thn  intuatino  may  b«  <>ii)ptio>l  of  JIn  coutoiitd  by  tbia 
niHUia.  ]t  ahould  bo  remiMibumd.  bowover,  tlwt  itn  one  u  nut 
tuwtlmitn]  wrtb  riok. 

J.  IxnAMOf  iiKJi)«U.~In  thii  Minditiun  tho  aac  nnd.  I«  miiux 
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extent,  its  contents  are  inflamed.  Inflammation  is  most  common  in 
small  irreducible  epiploceles,  and  is  generally  the  result  of  injury, 
the  pressure  of  a  badly-fitting  truss,  or  of  violent  exercise.  If 
neglected  the  hernia  is  apt  to  pass  into  a  condition  of  strangulation. 
The  iocal  symptoms  resemble  those  of  a  strangulated  hernia,  but 
the  impulse  on  cough  is  not  absent,  though  it  may  be  less  marked 
than  in  a  hernia  in  its  ordinary  state,  and  there  is  not  so  much 
tension  in  the  sac  as  when  sti'angulation  exists.  The  parts  ai-e  hot, 
tender,  and  oodematous,  and  there  may  be  feverish  symptoms, 
vomiting,  and  constipation.  The  vomit  consists,  however,  only  of 
the  contents  of  the  stomach,  and  is  not  fsecal ;  the  constipation  is 
seldom  complete ;  and  flatus  will  usually  pass. 

Treatment, — An  ice  bag  should  be  applied  over  the  hernia,  and  the 
patient  placed  in  the  recumbent  position,  with  the  parts  as  much  as 
possible  relaxed.  The  diet  should  be  restricted  to  small  quantities 
of  milk  and  beef-tea,  and  opium  administered  in  small  doses. 
When  all  signs  of  inflammation  have  subsided  an  enema  may  be 
given  if  the  bowels  do  not  act  spontaneously.  Should  the  inflam- 
mation run  on  to  stitingulation,  herniotomy  must  be  performed ; 
whilst,  should  suppuitition,  a  very  rare  event,  occui*,  the  pus  must 
Ije  let  out  by  a  free  incision. 

Faral  fistula  ami  artificial  anus  after  0})eration  for  strangulated 
hernia, — Fa?cal  fistula  is  due  to  ulceration  of  the  mucous  membrane 
at  the  seat  of  stricture,  and  subsequent  perforation  of  the  bowel ; 
artificial  anus,  to  the  gangi'ene  of  a  considerable  portion  of  the 
strangulated  bowel.  In  both,  adhesions  form  between  the  serous 
coat  of  the  intestine  and  the  parietal  peritoneum,  and  in  this  way 
prevent  the  extravasation  of  faeces  into  the  general  peritoneal 
cavity ;  but  in  the  fa»cal  fistula  the  perforation  of  the  bowel  being 
small,  most  of  the  twcul  contents  are  passed  per  anum  ;  whereas,  in 
artificial  anus,  the  whole  escape  externally,  and  the  intestine  below 
shrinks  and  becomes  more  or  less  atrophied.  In  fa>cal  fistula  only 
a  fistulous  aperture,  discharging  foeces,  is  present ;  in  artificial  anus 
the  openings  of  the  upper  and  lower  portions  of  the  intestine  can 
generally  be  seen.  The  upper  opening  may  be  known  by  its  larger 
size,  redder  colour,  and  by  faeces  issuing  from  it,  whilst  at  times  its 
mucous  membrane  may  Ik)  prolapsed. 

Treatment, — A  faecal  fistula  will,  as  a  rule,  close  spontaneously, 
and  beyond  keeping  the  parts  clean,  nothing  is  generally  required. 
In  artificial  anus  the  spur-like  pi'ocess  or  tperon  formed  by  the  pro- 
jecting forwards  of  the  posterior  wall  of  the  bowel  by  the  coils  of 
intestine  which  lie  in  the  angle  between  the  upper  and  lower  por- 
tions of  the  intestine,  may  have  first  to  be  destroyed  bj'  Dupuytren's 
enterottmie,  and  the  lumen  of  the  bowel  being  thus  restored,  the 
artificial  anus  may  be  closed  by  a  plastic  operation,  or  IVi^  ^^iJiX^  ^\ 
the  bowel  united  hy  suture.     The  ontorotoiivc  cousieX.'*  qI  \?«c>  \S^^^^^> 
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ono  of  wliicli  is  passed  intf>  each  jHalion  of  tho  IkjwpI.  By  a  wrow 
jirr:in«j:«'in<'nt  tin*  Mados  nre  then  tiglitoncKl  and  tho  intorveniiifj 
iKH-tiniis  of  th<*  walls  of  tho  j^iit  avQ  hIowIv  destruvf.'d.  Tho  blados 
sin  Mild  not  1m'  ])assod  far  into  tho  IhiwcI  for  four  of  indudlnj^  a 
kimrklr  of  intostinr  which  might  happon  to  havo  dcwvndcd  into  the 
aii;,d«'  of  tho  spur  hctwocn  them.  Thf  Kurgnon,  howovor,  shoiihl  not 
hv  ill  too  ;ji«»iit  hast»»  to  omjdoy  the  ontoi-otomc,  as  in  the  oonrso  of 
tiiiio.  in  consotiuoncc  of  the  dra^^ging  of  tho  nioKont<^ry,  tho  spur- 
liko  pro('<»ss  may  In-como  gi'adually  retractod,  and  the  two  portionA 
of  intt^stiiio,  inst»':id  of  lying  jmrallol,  may  1)0  drawn  to  more  or  Ioks 
of  ;in  an^^li'  with  each  other.  In  this  way  tho  lumen  of  the  tiil)o 
may  Ixconic  «^adually  rostoitid,  and  tho  fioces  again  juish  down  the 
lowci-  tube.  A  j)lasti<'  operation  will  then  only  Ik*  roiiuii-ed  to  close 
tho  external  ojH'ning,  if  indeed  this  does  not  heal  spontanooiisly,  as 
in  fioeal  fistula.  Thus,  a  ring  of  skin  half  an  inch  wide  should  bo 
removed  fiom  around  the  opening,  the  adherent  intestine  separated 
from  the  pariotos.  tho  mucous  memhnme  turaed  inwards,  the 
raw  intestinal  walls  united  by  non-i)enetrating  sutures,  and  the 
rr freshed  surfaces  of  tho  parietos  brought  into  contact  by  deep 
suture.-. 

t:>jffrial  Iftrm'ti-, 

The  three  m(»st  <:onnnon  fonns  of  hernia  are: — tho  inguinal,  tho 
femoral,  and  the  umbilical.  Of  tho  rarer  fonna  may  l>o  montioncd 
tho  o])turator,  tho  ventral,  the  epigastric,  the  diaphragmatic,  the 
lumbal',  tho  ischiatic,  tho  perineal,  the  vaginal,  and  the  rectal. 

1n<;i:inai.  heunia  is  one  which  o.scapes  into  or  thi-ough  the 
in^^uinal  ejinal.  (H  this  form  there  are  thn»e  chief  varieties,  tho 
oblitjue  or  external,  tho  direct  or  intonial,  jmd  the  interstitial,  in 
\\hieh  th»  re  is  a  second  siu'  extending  lK>two<Mi  tho  abdominal 
])arii'tes. 

Tni:  ni.i.UirK  ou  kxtkknal  vauiety  is  .so  called  because  it 
(bxonds  t,h/i'/m/i/  through  tho  inguinal  cHual,  and  leaves  the 
:ib(lnnien  ufrrinif  to  th«;  deep  opigjistric  artery.  The  hernia  enters 
tin-  canal  by  the  internal  alnlominal  ring,  and  may  ivmain  in  tho 
<anal.  when  it  is  spoken  (»f  as  innmifi/tfc,  or,  from  its  resemblance 
tn  a  biilio.  :i>  a  hiih('nnrrtr ;  or  it  may  pa.ss  through  tho  canal  and 
ont  of  ilio  extornal  u])dominal  ring,  when  it  is  said  to  bo  ro/*i;>/rf^, 
and  i<  then  trrmod  a  srrnfal  or  labia f  rupture,  according  us  it 
(li>('on(l>  into  tho  scrotum  or  labium.  Tho  rniwrnajs  of  an  oblique 
iuLMiinai  lu-inia  dill'or  accoi'ding  as  it  is  complete  or  incomplete, 
ni  oc(  ur-  in  the  male  ov  in  ihv  female.  AVhon  coinfJeif  awl  in  the 
iii'ilf  tin  y  arc  from  without  inwards,  1,  skin;  *J,  supoi-ficial  and  deep 
faxia  :  .1,  intercolumnar  fascia  ;  4,  cremastori<*  fascia  ;  o,  iiifundi- 
Jnilit'onii  /a>cia  ;  <),  subporit^moal  fat ;  an<l  7,  ])eritimoum,  which 
ro/i^f/fTif.-  tlie  .SIC.     In  t\\o/ria(d»l\\<iv:\v\\\vjL-s\Ai\\^ii'Ci>?fc\jv\» wanting. 
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otherwise  tho  coveriugs  aro  the  same.  In  the  incomplete  the  only 
difference  in  the  coverings  is  that  in  place  of  the  intercolumnar 
fascia  there  is  the  aponeurosis  of  the  external  oblique,  and  in  place 
of  the  cremasteric  fascia  the  lowermo»<t  fibres  of  the  internal  oblique 
and  transversalis ;  they  are  the  same  in  the  male  and  female.  The 
stricture,  when  the  hernia  is  strangulated,  will  be  situated  at  the 
external  abdominal  ring,  the  internal  abdominal  ling,  or  anywhere 
in  the  inguinal  ctinal  between  the  two  rings. 

Varieties  of  oblique  inguiiutl  hernia, — ^These  will  porha2>8  be  better 
understooii  by  reference  to  the  accompanying  diagrams.  The 
following  aro  those  most  commonly  described : — ■ 

1.  Tho  common  OT  acquired  form  {the.  inguino'Scrotul  of  Uirkftt), 
The  sac  hero  consists  8imi)ly  of  a  protrusion  of  peritoneum  through 
the  inguinal  canal,  and  the  hernia  when  complete  may  descend  into 


FiQ.  329. — 0rdinai7  ac(|iiireil  ingui- 
nal hernia.     (Dryant*s  Surgery.) 


Kia.  330. — Congenital  inguinal  her- 
nia.     (Bryant's  Surgery.) 


the  scrotum  or  labium.     Tho  testicle  can  always  be  felt  either  below 
or  below  and  l>ehind  the  hernia  (Fig.  .*J29). 

2.  Tlie  cxytujeniiaL — In  this  form  the  hernia  descends  into  the 
funicular  pi-ocof^s  of  the  peritoneum,  which  has  remained  open,  and 
comes  into  contact  with  the  testicle,  the  funicular  process  and 
tunicii  vaginalis  of  course  forming  the  sac.  The  testis  is  more  or 
less  surrounded  ])y  the  hernia,  instead  of  being  felt  distinctly  behind 
and  below  it,  as  in  the  former  variety  (Figs.  .'330  and  331). 

3.  The  hernia  into  the  funicular  process  resembles  the  congenital, 
in  that  tho  heniia  descends  into  the  fimicuLir  process  of  the  timica 
vaginalis,  but  differs  in  that  it  does  not  reach  the  testicle,  being  cut 
off  from  it  by  a  septum  at  the  epididymis.  Should  an  operation  bo 
ro<iuired  in  this  form,  the  testicle  is  not  seen  as  in  the  congenital. 

4.  Tlio  enrysU-tl  contjenital  (Fig.  332).  In  this  form  the  funicular 
process  of  the  tunica  vaginalis  is  cut  off  from  the  peritoneal  cavity 
by  a  septum  at  the  internal  ring.  The  sojitum  yields  to  the  pressure 
of  the  hernia,  and  becomes  invaginatod  before  it  into  the  unoblite- 
rated  funicular  process,  which  is  nearly  always  <listend(.Hl  wiik 
fluid  {infantile  hydrocele)  and  coi\8iH\^vuiuUy  wwvj  i:^3«cv3^x»  'Ottfc 
evidence  of  a  bemia.     Should  an  operuUoTi  \Hi  uecftw^w^-*  *^^ 


Fia.  331. — A  coiigenit&l  ingnliiat  bemU. 
The  roll  of  iwpcr  U  that  origin&ll]' 
placed  ID  the  apecimcn  liyPerclvallPott. 
(St.  Banhalomev'a  Hmpital  Museum.) 

and  may  lend  the  surgcun  intu  tbo  miut 
boon  oponod. 

Tub;  nivFjTT  OR  INTSRNAl  UrotltKAI. ! 
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6,  peritoneum  fonning  the  sac.  When  the  conjoined  tendon  is  pro- 
truded in  front  of  the  hernia,  this  of  course  constitutes  an  additional 
covering,  and  will  then  be  found  between  the  intercolumnar  and 
transvorsalis  fascico.  It  will  thus  be  seen  that  the  coverings  of  the 
direct  hernia  differ  from  those  of  the  oblique,  in  the  absence  in  the 
former  of  the  cremasteric  fascia,  and  in  the  substitution  of  the 
transversalis  for  the  infundibuliform  fascia.  The  spermatic  cord 
with  its  coverings  from  the  cremasteric  and  infundibuliform  fascia 
lies  to  the  oiUer  side.  From  what  has  been  said  above,  it  will  be 
seen  that  the  epigastric  artery  is  situated  on  the  inner  side  of  the 
neck  of  the  sac  in  the  oblique ;  on  the  outer  side  in  the  direct.  The 
stricture  when  the  hernia  is  strangulated  will  be  situated  at  the 
external  abdominal  ring  or  at  the  aperture  in  the  conjoined  tendon 
through  which  the  hernia  has  passed. 

Two  varieties  of  direct  inguinal  hemia  are  described  according  as 
the  protrusion  takes  place  internal  or  external  to  the  obliterated 
hypogastiic  arterj^  but  are  not  of  sufficient  importance  to  be 
described  here. 

Sigyis  and  diagnosis  of  inguinal  hernia. — There  is  a  swelling  in  the 
inguinal  region  having  the  general  characters  of  hernia  already 
given.  When  incomplete  the  swelling  will  be  in  the  groin,  and  has 
to  bo  chiefly  distinguished  from  enlarged  inguinal  glands,  a  femoral 
hernia,  encysted  hydrocele  of  the  cord,  non-descended  testicle, 
abscess  in  the  inguinal  canal,  and,  in  rare  instances,  from  fatty  and 
other  tumoui's  of  the  cord.  When  it  is  complete^  t.c,  has  passed  into 
the  scrotum,  the  diagnosis  has  to  be  made  from  hydrocele  of  the  tunica 
vaginalis,  hiematocele,  solid  tumours  of  the  testicle,  and  varicocele. 

1.  In  enlarged  glands  the  canal  is  free,  the  glands  are  felt  in  front 
of  it,  and  some  cause  is  present  to  accoimt  for  their  enlargement. 

2.  In  femoral  hernia  the  swelling  is  external  to  the  spine  of  the 
pubes,  the  neck  of  the  hernia  is  below  Poupart's  ligament,  the 
inguinal  canal  is  free,  but  the  hernia  can  be  felt  through  its  front 
wall,  and  to  return  it  pressure  must  be  made  in  a  direction  down- 
wards, backwards,  and  then  upwards.  In  inguinal  hernia,  on  the 
contrary,  the  swelling  is  internal  to,  or  covers  the  spine  of  the 
pubes ;  the  neck  is  above  Poupart's  ligament ;  the  inguinal  canal  is 
occupied  by  it,  and  to  return  it  pressure  must  be  made  upwards 
and  outwards.  3.  In  encysted  hydrocele  of  the  cord  the  swelling  is 
translucent,  tense,  oval,  and  well-defined.  There  is  no  expansile 
impulse  on  cough  ;  and  it  cannot  be  returned  into  the  abdomen. 
4.  In  retained  testicle  that  organ  is  absent  from  the  scrotum  ;  there 
is  no  impulse  on  cough ;  testicular  stmsatiim  am  ])e  obtained  by 
pressiu-e  on  the  swelling;  and  it  CMinnot  be  returned  into  the 
aMomon.  If  the  testicle  is  inflamed  or  the  cord  is  twisted  (see 
Torsion  of  the  Sjyermatic  Cord\  vomiting  may  be  present,  but  it  has 
not  the  gushing  character  of  the  vomiting  of  hernia,  and  constipatioti, 
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.Iso  ]iri'KCiit,  in  not  comploto  There  maj ,  however,  bo  a 
ii;;iilut(il  honiia  in  ttddition  to  an  iiiflamod  toaticle  The  dia- 
■iiw  ill  sucii  II  fiisf  i".  \pr\  diffinilt  It  m  doubt  an  (,\iilorat«ry 
■til  111  filu  mill  Uiniiidc  over  thp  tumour  o  In  hydrorrU  nf  tht 
en  i-iiijim'ti»  tlio  tiiiiiiiur  w  tniuBlucciit  tense  and  aemi- 
tiLLitinf:;  Ihfir  i^  iili-iiin  of  iinpul'te  on  c-oufthing  freedom  of 
loi'il.  ^iiiil  iL  histiiiA  of  it  hftMiif;  begun  at  the  bottom  of  the 
tmii.     In  iiifLints.  liowtver   a  lipniia  mn\  bo  translucent,  and 

liyi)iiii<l|.  (if  the  1  iiigcnitul  >ancti  the  Huiil  inn  be  prosaod 
I  into  till!  iilidiiiiK  n  but  it  dues  not  rptuni  with  the  giirglo  or 
.luiiaiti'vistitMif  ahimm    h    la  varicor. I.  the  ddut«d  vt<inij  fool 

a  liM^'  of  u'iirinr<  in  tho  i^rotum,  and  the  iin]iuiHe  on  c«ugh  has 
lill-likL'  vliiiriic'tei-,    A  vancotele,  like  a  hiniia,  u  reduced  on 


;  down,  hut  if  thu  finj^T  in  iihicni  lirmly  over  the 
111)  till-  jNitii'iit  rising,  rutill,  mitwithftandioK  the 
tiii^'i'.  wlici'CUH  a  hcniia  would  reiunin  reduced. 
'iiiii  ninnot  i>iucticully  ho  distinguiidicd  froin  the 
L^'M  gi-l  drag^sd  o]>lioi»ito  one  imothcr.  The  indlioct 
ill  thi'  yiiiing,  the  dirvi-t  in  the  old. 
Vliiit  li;is  iilniidy  been  miid  ou  this  Hubj'oct  with 
L  giiii'ially  >i  a)i)di[7ub1o  here,  und  it  need  only  bo 
ii]"nilion  is  ni'u'rtwiry  tlu'  int'iHinn  (Figs.  33^  and 
riiiiiK'  iliiwiiwarilx  und  iiiwnrdn,  owr  tlic  long  axis 
'j^'iiitiiii^'  jiiKt  kIiovi'  the  t'xii'rnal  nhduniinal  ring, 
1  ling  it  it  it  decided  to  iliiiiii'  the  strictiirt'  troin 
s  (m>i>  |).  (i.Vi)  ;  Ihiit  tlic  slrittun',  whfther  the 
or  iiidiivil.  should  W  ilividi'il  'tinvtlt/  npifanU, 
»;  i'|iif;:i.-tric  jiriLTj- ;  iiiul  tliat  wIkhi  toinbined  with 
ji  tiii^s  witti  u.   <-ftVvi.\iv4  \\>A  sVwilA  le  worn  if 
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practicablo  abnva  tlio  totiticlo.  If  tho  truss  cuusus  the  testicle  to 
become  froquontly  inflamed,  the  testicle  had  better  be  romuvod 
(See  rdainrd  Uilij). 

An  uriEitaTiTiAL  iieKNiA.  i;^  ime  in  which  a  ^<ecund  eoc  extends 
between  the  abdominal  {luriotes,  the  two  sacs  opeuin^  into  the 
peritoneal  ciivity  by  a  common  mouth.  It  in  rare,  but  three  chief 
vnricttee  have  been  dosciibed;  in  (1)  th<^  uecond  sac  i)astiCH  between 
the  external  and  internal  oblique  iwuscIoh  ttho  commonost  tonn);  in 
(2)  it  passes  between  the  transverxulia  fascia  and  peritoneum  (the 
rarast  fonn] ;  und  in  {:i)  it  protrudes  between  the  ulun  and  external 
oblique  muscle.  The  second  nac  in  the  miiio  common  variety  fonns 
a  rounded  or  oval,  somewhat  (lattenod,  swelling,  extending  from  the 
oxteniul  alidoniinul  rinj;  upwanlfi  and  outwonLt  along  I'oupart's 


Fi'l,  334. — Direct  inguinal  hernia. 


liguinont  towanls  the  anterior  iliac  wpine.  The  original  sac  is 
commonly  small  and  does  not  as  a  rule  reach  the  scrotum  or 
Ltbiuin. 

A  FEUOKAI,  IIBBNIA  IS  one  that  escapoa  into  the  femoral  shouth, 
and  nearly  always  int*irnal  to  the  femoral  vessels,  though  in  very 
cxi'0])tional  vamm  it  Iuls  been  found  extcnml  to  them.  As  h  rule,  it 
leaves  the  alxlomcu  at  the  femoral  ring,  and  after  passing  down- 
wards throufih  the  fnnoral  cAnal,  cmiTgesiitthi'saphenom  opc.'ning, 
and  then  turning  upwards  nnd  oiitwanls  over  the  falciform  prowHs 
of  the  fas(:ia  lata,  jkihscs,  should  it  further  increase  in  siitn.  over 
PouiNirt's  lif^mcnt  on  to  the  aiHinounmis  of  the  luttemal  oblique 
miuelo  of  the  abdomen.  The  neck  of  the  sac  is  sitiwtetl  at  the 
friminil  ti'ii;/  (Fig.  33j),  iind  is  thcii'fore  Ixiundud  in  front  liy 
Pouimrt'n  ligiimeiit,  behind  by  the  bone,  iiiltfnialbj  V;  'Cos.AiKtv 
wirj-  cdfc-e  of  Gimbtriiut's  ligament,  aud  oxtcnvflJi^  V^  &i»  \K.viiR(S<ii- 


h  it  is  i>iily  wimvtttc<l  liy  tho  iniiiTtiiiiMt  Bcptum  of 
imth.  The  spi-niiutic  ccml  is  rliBiO  kIhivc  it;  tlie 
y  piissos  II  littlo  cxtemiiL  U)  it;  but  tlicrc  is  no 
[H)i'tiiiii-(^,  iLH  u  nilp,  on  its  inner,  nnd  upper  anil 
!■  (il'tumlo!'  iirtorj-,  hdWBViT,  may  Ire  Kivoii  oil  frtiui 
I*  I'xt'Tiial  iliuc  iirteiy,  ami  encircle  thiw  jmrt  of  tho 
■u  to  tins  olrtwratiir  foramen  (Fig.  ;)3J).  It  if  then 
■1-  of  beinj;  woundod  in  ilividiTig  tho  »trictiirp. 
iiwi'vi'i-.  iilthough  the  urtory  often  nriitoe  in  thin 
ici'.  it  iliH's  not  tlion,  tut  a  nile,  take  tho  aliove- 
etiiiin  ('i>iii-i<e.  but  pufiMv  ahmg  the  miter  Miilc  of  the 
out  of  iliiilger.  Ths  rutvnii<ii  nf  a  fetmiml  hertiia 
nro — (Fi);.  33(i)  I,  skin  ;  2,  Bupcrficial 
fascia;  3, cribrifurm faitcia ;  4,Bnt«rior 
layer  of  tho  foiuorul  eheuth,  I'allcil  tho 
fascin  priqiria ;  i,  septum  crumlo;  fl, 
(Subperitoneal  fat ;  und  7,  peritonouia 
forming  thc'  »iu:.  The  fniwia  jir<>)iria  is 
often  very  tliiii,  or  in  phicuH  absorbod, 
so  that  littlo  nioro  tha:i  skin  imd  ono 
or  two  doliniti-  layer:*  of  fascia  eovcr  tlio 
HHc.  Itut  it  maybe  frrcatly  thickened, 
especially  over  the  neck  of  the  Hao, 
whore  it  may  form  distinct  fibrous 
Itanils,  which  (;<>  by  the  naino  of  tho 
•leap  crural  iirrli.  Femoral  hernia  is 
I  never  LiJiiftunital  exwpt  whi^re  there  is 
r  a  hernia  of  tho  ti^tin  or  ovarj'  {rrunit 
I  rd'tfiiti  tij'  Uaiii  r.r  i.iiiri/) ;  and  seldom 
•  ucenrH  Ix^fort?  adult  lifo.  It  is  mot« 
coTumon  in  winnni  tlian  in  men.  Tho 
itrlrtiire,  when  the  hernia  in  Mtrangu- 
•ixming,  at  Oiinbernat's  ligament,  or  mure 


'■'■I'  ' 


ral   lier. 


rch. 


lally  ap;iearti  (I''ig.  -t-lT)  ax  a  tenso 
iit  till'  u])iHT  and  inner  [Kirt  of  the  thigh,  just 
I  -  li;rniii.>nt  iiitiii'iiiil  to  the  teui'iral  vensols,  and 
le  >t>iii,.  i,f  the  pub<'N.  It  i«  usually  ^mall,  but  may 
II-  l!ii;.'e  iis  an  c)riiiif,ri',  or  even  birfjcr.  It  then 
■I-  iiTirl  .mlw.irils  over  I'liupiirfs  ligamont  towards  tho 
I  ;i|i[iiiiry  -.is  :iii  clcmf-iilod  soft  aiirl  vicldinf;  swelling 
iNi-  lun.llel  t„  the  lig.iuieiit.  Its  neck,  however.  «in 
e.i  l-.I,Av  Die  lT;,-:«ii..nt  tow;.nls  the  femoral  ring.  Tho 
-Il-m-  ef  lieniia  Hie,  oimiirw,  pivsi'iil. 
-  liM-  eliielly  to  1.1-  ^WlvV■  h.«n  ,.iiliirKi-il  {rlihdrt.  varix 
II-  Vein,  in'^uiiiiiV  Wrww.  avA  \i*>ft«-  »iirtKtt*»,    \,  lu 
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itdiirytil  i/laii'U  there  ie  no  impulse  on  cough ;  they  can  be  luieed 
from  the  deeper  tiiwuoi*,  und  there  will  probuLly  he  some  evident 
cause,  an  a  tiore  on  the  heel,  &c.,  to  account  tor  them.  A  Bmall 
pieco  uf  irreducible  oinontum,  however,  mny  almost  exactly 
TGSomble  an  enlarged  gland  in  the  femoral  canal ;  and  it  may  be 


impuHeible  tn  make  a  diagnosis  without  exploring  the  nng  an 
operation  which  should  ^ways  bo  undertaken  if  eymptoms  of 
stronp^ulation  of  the  intestine  are  present  At  times  ^oro  may  be 
an  enlnrged  gtund  over  u  henna  2  In  tvri.r  (/l/ie  aaplieiiout  vein 
the  vein  in  generally  alxo  varicose  lower  down  the  limb  and  the 
impulse   on   coiit,lung   has   B   peculiar    thnll  hko   character     and 


Fin.  337.— Fcmural  bernia,  witb  li 


extends  xIhd  sumo  dintance  down  the  vein.  Whon  the  Hwelljiig  ia 
reduc*^l  by  pliiuiiig  tho  jiatiorit  on  her  buck,  and  tho  ring  it*  eloBed 
by  the  fingor,  the  vein  rotillii  whon  who  rines,  whereas  tiio  hernia 
remains  rcdui.'od  an  long  oa  the  tingev  in  kept  in  position.  3.  In 
inijiiiaal hernia  tho  iieukof  tho  mw  is  ulic)vo  rciujiart'H  ligament,  and 
inside  or  over  tho  spine  of  the  puljCK;  in  te\n(«a.\\ve"£\\vii.'fefe'v»w2».N» 
beloir  J'tiupart's  ligament  and  outmdo  tiwi  aY"™*  "^^ ''^ 'S'^'^**'    ^^ 
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in^piiiitil,  tho  homia  goos  hack  in  a  direotioii  apwvida,  oatwMida  and 
buckwanlB ;  in  fomorttl,  downwards,  IwskwudB  and  i^wuds.  In 
inguinal,  tho  hornia  occupies  Qm  'T""b'  oansl,  and  wmj  daamnd 
into  tho  scrotum  or  labium  ;  in  femoaal,  the  ingninal  ouul  is  Mt 
frco  on  piusing  tho  finger  into  it.  4.  In  pmxu  abieeu  the  swoUing 
i»  generally  at  iirst  external  to  tiie  femoral  veeeela.  ^Diera  is 
uiniiLlly  fulnosd  in  the  ilitu;  fossa,  and  flnotaution  can  ba  detaetad 
»buvo  and  bolow  Puupart's  ligainsut.  Soma  cause  for  the  absoSM, 
mich  as  uaries  of  the  spine,  is  geaMnHj  eridant. 

Treiiimeiit.—Wl  that  need  be  mentioned  in  additum  to  what  baa 
ulivody  been  said  of  tho  treatment  of  bamia  in  general  is : — 1,  1 
th«  femoral  truss  (Fig.  317)  sbonld  bare  fiie  pad  nune  y«tia 
plncod.  und  tho  button  for  Ibe  Btxap  should  he  on  tJie  end  of  tbie 
spring  )ind  unt  un  the  book  of  tba  pad,  as,  it  placed  in  tba  latter 
Mtimtion,  it  causes  tho  pad  to  riae  np  uid  so  allows  tbe  bsniia  fa> 
osoape  beneath  it.  2.  That  in  aj^jring  the  taxis  the  1m[  should  be 
tlextid,  sligbtl,vadducted,androtatedinwatds,toTelax^fal  " 
lirocess  of  tho  fa.-<cia  lata.  3.  That  on  aoonmt  of  tlie  onji 
nature  of  tho  parts  then;  ia  but  little  proepect  of  redooing  tbe  b 
under  uhloroform  or  by  a  hot  bntb.  4.  That  should  tin  henua 
beooino  stmiiguktod,  ulceration  is  iqadly  prodoced,  owing  to  tte 
pruMuni  of  the  wiry  edge  of  Gimbenat's  ligamuLt.  IDteiaEan,  U 
tho  hcniiu  in  not  ratumable  bymodeiate  taxis,  an  opraaticn  dwold 
inniioliatoly  I>p  jxirformod.  9.  That  tbe  indf^on  (Fig>  337]  dwald 
bo  made  in  a  vortical  direction  over  the  inner  eideof  tJie  nauofthe 
herniu,  thi;  skin  being  nipped  up  and  bvnafixed  to  avoid  injuriag 
the  sac.  iiH  the  cx>veri]ig8  are  often  very  thin,  6.  That  the  s(  '  ' 
should  be  divide<l  in  an  upward  and  inward  dinotion  tl 
junction  of  (iti[i1x;mat's  witb  Key's  ligament.  If  tn» 
inwards,  thr>  i-esulting  uperture  is  so  large  that  it  is  dilDenlt 
8nlHM.iiuently  to  keep  up  tho  hernia  witb  a  truss ;  while  if  made 
directly  upwiinlH,  the  Hjiermatia  oord  and  epigastric  arterf,  and 
if  uutwurdH,  tho  femoral  vein,  are  endongerad.  7.  Stmnl  idmII 
matches  an-  pi'cferable  to  a  single  and  la^er  incisian,  as  then  is 
loss  danger  uf  wounding  an  abnormal  artery  should  one  be  pnaRit 
8.  Should  such  an  abnormal  artery  be  wounded  it  mnat  be  tied  if 
]>osi(iblo,  onlurging  the  incision  if  neceesary;  otherwiee  an  nttwtpt 
may  Isi  mndi'  to  twii4  it  or  a  preesore  forceps  may  be  left  on. 

UnuiLir.VL   iiKKNiA   (exoxtbalos,  OB  OHPnAi,ocEi.i}  is  new 
that  em'u]H's  :it  the  umbilicus.    There  aro  three  distinct  forms,  file 
ciingenittil.  the  infantile,  and  tbe  acquired:    1.  The  cnnjfra Atl  is  d 
to  an  arri'st  of  development,  whereby  tho  aomatio  ringiaimpe  ' 
cliwoil.  iind  a  [sirtion   of  intestine   remains  outside  the  sJb 
(.•ncIiihhI  by  tho  tissues  of  the  cord.    This  form  is  rare.    Tbe  in. 
In  ]iiinliifcit  hv  a  Htretcbin);  ol  tbe  nmbUicol  cicatrix,  and  nsorilf 
u/t/'t'ure  soon  aikT  birth  as  the T0Bvit»Acr^6,<w>i^i»ft,w'*»«osB% 
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to  poaa  water,  coniwquont  upon  u  phimoRis  or  narrow  moatus.  3.  The 
acquired  f ona .  according  to  Ur.  Birkett.  contuRbi  of  a  protrusion  of 
the  parictuJ  poritonoum  through  the  tihrex  of  the  linca  alba,  near 
the  uuibilitiin,  and  seldom  a]i|>oarH  before  middle  adult  life.  It  is 
especially  fomirioii  in  stijut  fenmles  who  havo  bonie  many  children. 
The  sac  in  imuiilly  very  thin,  tiixjuontly  CTibriform  or  altogether 
deficient  in  jiluccs,  and  is  often  lobulatcd,  double,  or  composed  of 
several  pouchoa  or  eaeculi,  the  result  of  adheBions  between  Uie  walls 
and  the  content.'*.  It  rommonly  contains  omentum,  iu  which  large 
niusBeH  of  fat  hnve  boon  formed,  and  jrart  of  the  transvertie  colon, 
and  Ewmetimes  a  knuckle  of  small  int^tino,  which  mostly  Ilea  con- 
cealed by  tho  omentum  at  the  uock  of  the  sac.  The  coverings  are : — 
1,  the  skin;  2,  the  superficial  and dcej) 
fascia  with  a  thin  layer  of  fat  between 
them :  3,  tho  fiisi-ia  tranHvoraalis ;  and 
4,  the  peritoneum,  which  conetitutos 
the  sac.  Thoy  fre(|uently,  however, 
become  thinned,  adherent  to  one 
another,  or  partially  absorbed,  so  that 
the  eontonte  of  tho  homia  are  merely 
covered  with  ekin  and  a  thin  layer  of 
fascia  (Pig.  338). 

Hi/mjitoma. — In  infancy,  the  heniia, 
which  is  known  by  nurses  as  "  starting 
of  the  navel."  consists  of  a  protrusion 
at  the  uuibiliciis.  covered  by  thin  skin, 
and  readily  returning  when  gentle 
pressure  is  applied,  and  when  once 
seen  can  haiiUy  be  mistnken  for  any 
other  affection ,  It  generally  undergoes 
a  spontanoou-s  cure.  In  ailults  it  forms 
a  globular,  lobulatod,  or  sometinips  i  _ 
swelling,  on  the  lower  i«rt  of  whioh  the  cicatrix  of  the  navel  ii 
sci^n.  It  often  attains  a  large  size,  nearly  always  oxtcndiug,  as  it 
enlarges,  dowiiwurdit  towards  the  pubes,  and  is  frequently  in  part  or 
completely  irreducible.  It  is  vcrj-  liable  to  become  obstnictod  and 
letui  often  straugulatMl,  and  after  it  has  existed  some  time  is  nearly 
always  irreducible.  It  is  often  attended  by  flatulency,  dyspepaia, 
and  colic,  and  by  alternate  ottacks  of  constipation  and  diarrha'a. 

Truilment.—^  infants  the  hernia  generally  undergoes  a  spon- 
taneous cure,  and  nothing  is  required  beyond  drawing  the  margin 
of  the  hernial  ring  together,  with  a  piei*  of  strapping  applied  trans- 
versely over  the  hernia.  Circumcision  should  bo  done  it  the  prepuce 
is  long  and  its  orifice  narrow.  In  adults,  an  umbilical  truss  or 
bandage  is  necessary,  or  when  the  hernia  is  \TTeAm?i\i\ii,  a.'Wiss« 
supporting:  truss.     When  tho  hovaia  is  \Ticaxccm.\M^,  'iosi  -^aioss^*- 


Pin.  3B8.  — Umliilical    bemU, 
slion  ing      the      BlUnualed 

coDtlition  of  iM  covering. 
(Sc  Bartholomew'B  HcHpitAl 
Museum.) 

pendulous  or  pj-riform 
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muHt  b«  plneed  at  rest  aiid«ii  aneniK  admisistered.  When  sttMign- 
Inlvd.  iin  opcmtioii  must  be  performed,  biU  the  prognosia  is  Terj 
giiivc.  The  iiicixion  nhonld  then  be  made  T«iicallf  over  toe 
swelling  in  the  middle  line,  and  the  mc  opened  with  care,  as  ttw 
ovmngs  nro  oft«n  very  thin,  uidthe  afaricture  divided  in  an  iqimud 
dirootion.  If  omentum  preaente  flrat,  aa  is  nenalljr  tiie  caae,  Mwoh 
miint  be  made  for  intestine,  and  the  tatter  retnmed ;  the  omentum 
must  then  bo  unravelled,  banafized  irilit  a  double  ligature,  tiedi 
cut  off,  and  tho  etiimp  olao  returned.  The  mc  ehonld  then  be  ont 
off  with  the  redundant  skin  and  the  woond  aevn  up  in  die  im 
deM-ribod  on  p.  (Hi.  Bodical  cure  is  called  for  when  a  bnm  biu 
to  kce])  up  the  hernia  and  obstnuition  or  Bbwigolation  ia  fcaquanflj 
occurring,  provided  the  patient  is  not  inordinatelv  stout  and  tu 
hcniin  mi  excessive  in  axe  that  there  would  probably  not  be  room 
ill  the  ubdoitien  for  the  return  of  its  oontenta. 

An  niiTuitA'iOB  iiehsia  is  one  that  escapee  through  the  obtn- 
ratot  canul,  i.e.,  the  aperture  left  in  the  obtnnitar  membrane  for  ft* 
pasBugo  of  the  obturator  nerve  and  veseele.  The  neck  of  Uw  aao 
iti  )Miitnded  by  the  horizontal  ramus  of  the  pubee  above,  and  b;  tlw 
Hhiii'ji  edge  of  the  obturator  membrane  elsewhere ;  whilst  tbs 
fuiiduH  oithcr  protrudes  the  obtunttor  extamae  in  front  of  h,  or 
puHMv  ubuvc  that  uniHcle  or  between  its  fibres  wid  oomes  into  oon- 
toi^t  with  the  pcctinouH,  giving  rise  to  a  slight  fulneee  in  the  upper 
port  of  the  thigh  just  below  Foupart^s  ligament,  immediately  b^&id 
and  iiiteninl  t4>  the  fcniotal  vess^  ^le  oovetinge,  therebro,  an — 
1,  akin ;  2,  !(iii«rticiiil  fascia ;  H,  fascia  lata ;  4,  pectineus ;  S,  fkseJM 
over  the  obturator  extemus ;  6,  obturator  extemus  (eometimea) ;  7, 
pelvic  fosciii;  N,  subperitoneal  fat;  and,  9,  peritoneum,  fmming 
the  sac,  which  is  always  an  acquired  one.  The  relation  of  tlio 
obturator  urt«ry  and  nerve  to  the  sac  is  variable,  but  the  Mm 
is  geiietiiHy  to  the  outer  aids  of  the  eac,  and  the  artery  to  the  outv 
sidi-  uud  iH'hind.  The  hernia  is  always  email,  and  generally  oooBsta 
of  th<!  lower  iHjrtioii  of  the  ileum,  ottoi  of  only  a  portim  «f  tta 
ciilibr>'  of  tbe  gut.  <  )bturBtur  hernia  is  rare ;  it  is  moat  often  mat 
with  lifter  till?  uge  of  fifty,  and  then  generally  in  vomm.  It  has 
not  ulwnyi<  Ihxmi  diiignosed  during  life,  and  is  often  aooompanisd  ^^ 
other  hcniiii'. 

SgMjil<>iiii:—'nie  chief  of  these,  in  addition  to  those  of  stnngnlft- 
tion.  which  buH  generally  been  present,  are  a  slight  fulneaa  below 
and  iiiteniul  to  the  feuioral  veesels,  perhaps  not  perceptible  unlsM 
tlie  two  Hides  ui'e  compared ;  pain  down  the  inner  side  of  the  SaA 
fnim  prciuurc  on  the  obturator  nrare ;  pain  on  pressinR  ortr  Cm 
obturator  foramen,  and  perhaps  some  increased  nwiirtswfrff  or 
KWoIlinK  in  thin  region;  pain  on  rotating  tho  thi^  ontwaids 
from  the  <il>tiimtor  niusdos,  wbioh  are  then  put  on  the  slfetAi  - 
pn'swiiig  oil  the  heniiu ;  and  pain  and  swelling  in  tlie  ngun  fli 
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the  obturator  mombrano  on  examination  by  the  rectum  or  vagina. 
From  fmuoral  hernia  it  may  be  known  by  the  nock  being  below 
instead  of  above  the  ramus  of  the  pubes ;  and  by  the  femoral  ring 
being  free. 

Treatment. — This  hernia  has  occasionally  been  reduced  by  taxis, 
aided  in  one  instance  by  the  hand  in  the  vagina.  But  this  method 
is  dangerous  inasmuch  as  the  gut  may  be  injured  or  may  be 
in  a  state  unfit  to  retiUTi  into  the  abdomen.  It  is  better  there- 
fore to  make  an  incision  similar  to  that  for  femoral  hernia,  but 
slightly  longer,  and  having  divided  the  various  coverings  and 
opened  the  sac,  to  incise  the  stricture  in  a  direction  downwards  and 
inwards,  avoiding  if  possible  the  obturator  ai'tery  and  nerve. 
Where  the  diagnosis  is  doubtful  the  ring  should  be  explored  either 
in  the  way  described  above  or  through  an  incision  in  the  middle  line 
of  the  abdomen,  the  hernia,  if  one  is  found,  being  in  the  latter  case 
drawn  out  from  the  ring  from  within  the  abdomen,  after  the 
stricture  has  been  cautiously  divided. 

Diaphragmatic,  or  phrenic  hernia,  is  one  that  protrudes 
through  the  diaphragm  into  the  thoracic  cavity.  It  is  very  rare  in 
this  coimtry,  but  is  said  to  be  not  uncommon  in  Italy  from  stabs 
aimed  at  the  heart.  The  aperture  may  be  due  to  a  congenital 
defect,  to  the  enlargement  of  one  of  the  natural  openings,  or  to  a 
wound  or  laceration  of  the  diaphragm.  The  hernia  usually  occui-s 
on  tlie  left  side,  the  liver  tending  to  prevent  any  protiiision  on  the 
right.  There  is  no  pi»ritoneal  sac,  the  viscus,  which  is  usually  the 
stomach  or  transverse  colon,  escaping  into  the  pleuml  cavity  along 
with  some  omentum.  In  the  Museum  of  St.  Bartholomew's  there 
is  a  unique  specimen  of  a  hernia  of  the  omentum  into  the  peri- 
cardium, the  result  of  a  wound. 

Symptoms, — In  some  cases  there  have  been  no  symptoms ;  in  other 
cases  unnatural  fulness  and  abnormal  resonance  of  the  left  side  of 
the  chest,  with  gurgling  on  aiLscultation,  exceasive  thirst,  and  signs 
of  internal  strangulation  have  been  observed.  When  the  residt  of  a 
wound,  pleurisy  or  peritonitis,  or  both,  have  generally  soon  super- 
vened and  carried  off  the  patient. 

Treatment, — The  hernia  should  be  explored  by  incision,  reduced, 
and  the  hole  in  the  diaphragm  sewn  up. 

The  RARER  foi-ms  of  hernia,  viz.,  the  ischutfir^  which  leaves  the 
p<^lvis  thi"ough  the  gi'eater  iscliiatic  notch  either  al)ove  or  below  the 
pyiifonnis ;  the  Jamhxry  wliich  escapes  between  the  quadratus  lum- 
borum  and  external  obli([ue ;  the  perineal y  which  pivsents  iK'twoen 
the  vagina  and  the  rectum  ;  the  jttfdemiai,  which  escapes  between 
the  vagina  and  tlio  ascending  ramus  of  the  ischiimi ;  the  recUd  and 
vaginal,  which  i)rotrude  respectively  into  these  cavities;  and  the 
veiitraly  which  escapes  through  the  linea  alba,  are,  on  account  of 
space,  only  mentioned  to  be  dismissed. 


■^"ar*.  ^ 
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DISEASES  OF  THE  RECTXTM. 

('()\(.EMTAL  MALFOKMATIOXS. — Tini)Orfr»rat(»  UllUS  irt  tho  oTily 
iii:ilfniiiiatinn  that  in-rds  coiisidcnitioii  Ihto.  ^  Vi«^r.- -The  intes- 
tinal canjil  ill  early  f(rtal  life  onds  at  sonic  little  distance  frmn 
tlu'  -iirtacc  mI'  the  ^kin  in  ii  blind  |m)uc1i  or  cloaai,  which  is  coninioii 
to  it  and  the  ;^'(Muto-uriniiry  organs.  In  the  course  of  devolopuient 
the  <iitun«'(uis  tissues  («'])ibhist)  become  invuginated  towards  tho 
cloaca  at  the  sj)ot  which  is  to  be  the  future  anus.  Tlie  intervening 
tissues  aio  then  gradually  absorbcnl,  and  a  C4>inniunioation  is  thus 
established  between  the  cloaca  and  the  surface  of  the  Ixxly,  the 
int<\'<tinal  ]»oitiou  of  thr»  cloaca  at  tho  saim?  time  iKJComing  differ- 
entiated from  the  {2:enito-urinar)'.  An  arrest  in  the  alK)ve  pitKHJss 
(•f  «le\  elojnnent  is  the  caus(^  of  im|)ei*fonite  anus.  Thus: — 1.  Should 
no  in\a^'ination  of  tlie  skin  occur,  the  anus  will  be  entii*ely  absent. 
In  such  a  case  tlie  intestine  may  terminate  in  a  blind  pouch  at 
a  variable  distance  from  the  surfa<'e,  a  thin  membrane  or  a  con- 
siderable thickness  of  tissue  intervening  between  the  skin-surface 
and  the  intriior  of  the  fJTut.  At  times  th<*  intestine  may  stop  shoil 
of  the  ]Kd\is.  the  rectum  being  then  of  coiu^e  wholly  al)seut. 
'2.  Should  inva^'ination  occur,  but  the  inten-ening  tissues  not  be 
absorbed,  an  anuj>j.  to  all  external  apiM?arances  natural,  will  bo 
]>reseut  but  will  be  found  to  terminate?  in  a  nil-tfr-Hur  a  short 
distance  from  the  surfa<e.  Here  again  either  a  thin  membrane,  or 
a  considerable  thickiies-  of  tissue,  may  intervene  l)etween  tho  top 
of  the  ( ,il.,h-.:,i,  and  tlu»  inteiiorof  tho  gut.  \\.  Should  the  process 
by  \vlii«  h  the  intestinal  canal  is  nonually  cut  off  from  tlio  genito- 
urinarv  jiortion  of  the  cloaca  also  fail,  the  intestine,  instead  of 
ending  in  a  blind  iH)uch,  may  cc>mmunicate  with  the  bladder, 
])rostatie  urethra,  or  \a^iiia.  In  mre  ea-T'es  the  int<»stine  may  oymx 
in  souie  otlur  abn(>rnial  situation,  Jis  the  perineum  or  groin. 

TrKitiin  ///.  AVhere  only  a  thin  membrane  intervenes  its  division 
is  all  that  i-  iiec  .-ssarv  ;  but  wher«*  there  is  no  a])iieanineo  of  an 
anus,  ^^v  e\id«ntl\  a  considerable  thickness  cd  tissues  lH'twiM*n  the 
nut  an<l  the  -HI  face,  a  \«rtical  incision  slumld  IxMuade  in  the  midiUe 
line  at  thi-  sjiot  where  the  anus  should  1m?  nonually  situatftl.  If 
the  (li.-ttnd'  •!  bowel  i«-  now  >«'en  or  felt  to  bul^re  in  the  wound  it 
should  be  .  \]i(is«d  with  a  few  toui'lies  of  tlu>  knife,  and  then 
eautiouslv  oiHiii  (1  bv  an  incision  madc^  in  the  sjime  directi<»n  as  the 
wmuihI.  Should  it  not  be  thus  discovered,  the  dissection  must  be 
<arried  "H  ciuti'tu-ly  in  an  uj)ward  and  ba<'kward  direction  for  an 
inch  1<>  an  iinli  nnd  a  half,  of  course  keeping;  to  the  middle  line  and 
well  towards  the  saeruui  h'st  the  ])entoneum  be  wound* kJ.  If  the 
bowel  i-  •btccted  it  should  bo  <4)er.ed;  no  attem])t,  however,  should 
be  mad"'  tn  lain^'  it  (h»wu,  but  a  bougie  passed  daily  to  prevent  the 
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wound  ro-contracting.  If  not  found  in  this  way  the  colon  may 
bo  opened  in  the  left  loin  {lumhur  coUdomy)  or  in  the  left  groin 
{ingniimJ  roiotomi/).  Opinions  differ  as  to  which  of  these  operations 
is  preferable.  There  are  advantages  and  disadvantages  attending 
each  which  cannot  be  here  discussed.  On  the  whole  the  operation 
in  the  groin  in  my  opinion  is  the  best. 

Mayo  Eobson  advises  us  to  continue  the  dissection  in  the  peri- 
neum, open  the  peritoneum,  seek  the  end  of  the  gut,  pull  it  down, 
and  fix  it  to  the  skin.  The  only  objection  I  can  see  to  this  method 
is  the  extreme  smallness  of  the  parts  in  the  new-bom  infant. 

Proctitis  or  inflammation  of  the  rectum  is  rare.  It  may  be  due 
to  injury,  gonorrhoea,  or  dysenterj',  and  run  an  acute  or  chronic 
course.  It  is  attended  by  pain,  tenesmus,  bloody  stools,  and  oedema, 
and  should  be  trvuUd  by  rest,  saline  purgatives  or  castor  oil  to 
empty  the  rectum,  slop  diet  and  hot  sitz-baths,  and  starch  and 
opium  enemata  to  relieve  pain.  When  it  has  become  chronic, 
astringent  injections  may  be  tried. 

Pruritus  axi,  or  itching  about  the  anus,  though  often  depen- 
dent upon  constipation,  ascarides,  pediculi,  eczema  marginatum, 
condylomata,  piles,  or  other  diseases  of  the  rectum,  sometimes 
occurs  without  any  very  evident  cause,  and  has  then  been  attributed 
to  disordered  digestion  and  gouty  habit.  f^ympUnna, — The  itching 
is  often  intolerable,  and  is  usually  worse  soon  after  the  patient  gets 
warm  in  bed.  There  may  be  some  slight  cracks,  a  little  eczema 
from  the  scratching,  or  a  moist  and  reddened  condition  of  the  skin, 
but  occasionally  there-  is  nothing  to  be  seen.  TrfntvifHt. — The 
cause  if  possible  should  be  removed.  Where  none  is  very  evident 
the  general  health  must  be  attended  to,  the  parts  kept  scrupulously 
clean,  and  an  ointment  or  lotion  of  perchloride  of  mercury,  boracic 
acid,  nitrate  of  silver,  cocaine,  &c.,  applied.  I  have  found  lactate 
of  lead,  made  by  pouring  lead  lotion  into  milk,  to  have  a  very 
beneficial  effect. 

Fissure  of  tub  recium  is  a  small  painful  crack  or  ulcer  usually 
situated  just  within  the  anus,  and  seldom  involving  more  than  the 
skin  or  mucous  membrane.  Cuitses. — Almost  always  constipation ; 
sometimes  neglect  of  local  cleanliness,  or  other  source  of  irritation 
The  passage  of  an  imusually  hard  motion  is  often  the  immediati 
exciting  cause.  When  the  ulcer  is  once  thoroughly  established, 
healing  is  prevented  by  the  action  of  the  sphincter  and  the  irrita- 
tion of  its  surface  during  the  passage  of  a  motion,  liall  attributes 
it  U)  the  tearing  of  one  of  the  small  anal  valves  situated  at  the 
junction  of  the  rectum  and  anus,  and  regards  the  small  pile  at  the 
distal  end  of  the  fissure  as  an  oedematous  condition  of  the  torn-down 
valve.  Syinpftnns. — The  chief  of  these  is  pain,  the  result  of  spasm 
of  the  sphincter.  It  is  often  very  severe,  and  occurs  during  and 
after  defsecation.     It  may  last  for  a  few  minutes  or  longer,  even  to 
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s«'\(T.il  hniir>,  ainl  thru  CfUhUs  till  the  uoxt  motion.  The  jmiii  iimy 
imt  niily  1m'  i'clt  in  tln'  ,iniis,  l)ut  may  Ix^  r<»H<»ctod  down  tho  thighs 
«»r  t<)  olluT  parts,  as  tin*  iitfius,  vagina,  or  testicle.  Tlie  motions 
aiv  (»lt«Mi  sli;,'litly  fstn-akoil  with  blcxnl,  somotimos  with  jnis.  On 
exaiiiinati'ni  tin-  sphinotcrs  are  found  H])at«modiciLlIy  (.*outract4.Hl. 
On  gently  «'v«*iting  the  margins  of  the  aniLs  tho  end  of  tho  nicer 
will  hr  discovered  u«ually  at  the  i)osterior  i)art,  a  small  external 
pill'  oi-  an  (iileniatoM.s  told  of  wkin  which  is  generally  pn?sent  then 
scrMng  a>  a  guidr  to  it.  The  passag*.^  of  the  ling»»r  is  attende<l  with 
great  pain,  'rmitnunt. — Jn  slight  cases  the  usi.'  of  laxutivos  and 
the  ajiplication  of  astringent  lotions  or  8tMlati\e  ointments  bt^foiv 
and  after  dcinMation  may  be  sulticiont.  If  th(?s«.»  fail  tho  sphincter 
may  Im-  foiciMy  dilatrd,  or  tlm  nicer  divided,  together  with  half  or 
nu»re  nl  tin*  rxtrrnal  si>hineter,  hv  drawing  a  straight  bistoury 
longitudinally  througli  tlu'  bas«»  of  the  ulcer.  The  bowels  should 
tluMi  1m'  k«j>t  <'«>ntin<'d  tor  four  or  iivo  days,  and  the  motions  after- 
wards k«j)t  sott  for  a  fortnight  or  longer.  ( )r  the  sphincter  may 
1m'  diviiltMl  Mibcutan»Mnisly  by  passing  a  tenotomy  knifo  beneath 
it.  thi'ougli  th»«  mucous  membrane,  an<l  cutting  outwards  to^'ards 
tin'  skin.  Hall  tnats  the.se  cases  by  cutting  off  tho  small  pile  at 
tin-  «Mid  of  tin'  fissun'.  This  little  op<Tation,  and  that  of  sub- 
L'utamious  division  of  tlu^  sphincter,  nniy  1h*  doiu'  without  jMiin  by 
painting  tin;  nni«M»us  mcjmbrane  with  cocaine  oi"  spraying  it  with 
chloride  of  elliyl,  and  docs  luA  necessitate  the  patient's  lying  up  fur 
nmrc  than  two  or  thror*  davs. 

riMiKATsrs  i;i:cTi  is  tin'  protrusion  of  the  mucous  membrane  of 
the  low.r  pait  of  tho  rectum,  and  nion»  rarrly  (»f  the  muscular  coat 
as  \\«11,  tliiough  the  anus.  It  is  m«)st  common  in  childivn,  but 
nia\'  ocriir  at  an\'  agr.  Tlie  rmists  are  cither  a  n'lax<Ml  stat^*  of  the 
sphinrt«r  iu'luci'd  l»y  gmtjral  weakness,  rcsidem^'!  in  hot  dinnitos, 
iVc,  ni  r\( «  <s>iv.'  straining  due  t^»  striiturt'of  the  urethra,  phimosis, 
.-toiH",  a"««arnl<'s.  rj)n>tij)ation,  piles,  or  poly])Us.  !>ii/ni*  umi  tit'fi- 
'/"«■>  .  h  (■••niuioiily  aj>]»t.'ars  as  an  iiregular  ring  of  mucous 
ni«ni]iiaii<\  or  wln-n  much  is  protruded,  as  a  cylin<lrical  ehmgatod 
-willini:.  Winn  r«i'»'nt,  it  has  tho  <olour  of  healthy  mucous 
nn'nibr.iiic.  hut  if  not  ^non  reduced  it  nniy  iM.'conn'  livid  and  con- 
gi'<t«  il.  in  <i»n-<i|in'n<'"'  (d'  constriction  of  tin.!  Idood-vcssids  by  the 
>-]»liinct«i-.  I'll'-  stiaiiLMilation  jnay  procectl  to  >uch  an  cxt«»nt  that 
the  pidJajiNcl  piirtion  may  undcrgt)  mortification  anil  >l«nigh  away. 
in  old-.-liiiHliiiLr  c.i^f^  it  becomes  indurated  and  leathery  fnun 
e\pn-ure.  It  iiiav  bf  diagiuiH.'d  from  poly]»us  by  the  presence  of 
a  <«-nti:jl  ajtertuie.  ami  from  intussuM-eption  by  the  mucous 
ni'  iiil'ian.'  I'cing  i  nntinuous  with  that  (d'  the  sphincl<»r.  In  intus- 
>-u-<t  pi -,.11  ;i  -iili-us  »'.\i>t>  between  the  judtnnled  part  of  the  b<jwel 
and  t  ii«-  ^pluiictei'. 

/'/'"'./.  /. '.     Should  ilio  bowel  \h.'  i>rt»trudeil  or  strangulated,  an 
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attempt  should  be  made  to  reduce  it.  If  it  haw  only  been  prolapsed 
a  shoi't  time,  this  is  easily  ticcomplished  by  gentle  pressure,  the 
parts  having  been  well  smeared  with  vaseline  and  the  buttocks 
raised.  When  of  longer  sttinding,  firm  prossui-o  must  be  exercised 
on  it  for  ten  minutes  or  so,  or  the  linger  may  be  introduced  into  the 
orifice  and  the  bowel  pressed  back.  If  reduction  fails  and  the  part 
is  much  inflamed,  an  ice-bag  may  be  applied,  and  another  attempt 
subsequently  made,  when,  if  still  imsuccessful,  nothing  remains 
but  to  allow  the  protruded  part  to  slough  off  or  to  excise  it.  If  the 
muscular  coat  protrudes,  no  operation  should  be  done  lest  the 
peritoneum  be  wounded.  Having  reduced  the  bowel,  the  cause  of 
the  prolapse  should,  if  possible,  be  removed,  and  to  prevent  a 
recurrence  the  nates  may  be  strapped  together,  or  a  pad  and 
T-bandage  worn,  and  the  motions  passed  at  bed- time  instead  of  in 
the  morning,  the  patient  lying  on  his  side  or  back  during  defsecation. 
Astringent  lotions  or  ointments  of  sulphate  of  iron,  galls  or  tannin 
should  be  applied,  or  the  mucous  membrane  painted  with  nitrate  of 
silver,  whilst  any  pendidous  folds  of  skin  may  be  snipiHxl  off,  so  as 
to  cause  some  amoimt  of  contraction  of  the  aiuis.  In  the  mean- 
while, the  motions  should  be  rendered  soft  with  gentle  laxatives. 
Should  these  means,  after  being  well  persevered  in,  fail,  a  more 
serious  opei-ation  may  become  necessary.  Thus,  i>ortions  of  the 
mucous  membrane  may  be  removed  by  ligatui*e ;  or  the  galvano- 
cautery  may  be  applied  in  two  or  three  situations,  so  as  to  produce 
lines  of  bums  in  the  long  axis  of  the  bowel,  and  thus  cause  the 
mucous  membi-ane  to  adhere  to  the  muscular  coat  by  inflammation. 

HAEMORRHOIDS  OR  PILES  aix)  swelliiigs  inside  or  around  the 
margin  of  the  anus,  the  result  of  a  dilated  or  varicose  state  of  the 
blood-vessels. 

Caused, — The  peculiar  anatomical  airangement  of  the  hjomor- 
rhoidal  veins;  the  absence  of  valves  in  them  and  in  the  veins 
through  which  they  communicate  with  the  portal  vein,  whereby 
they  have  to  sustain  the  whole  weight  of  the  column  of  portal 
blood ;  and  their  situation  betwiH)n  the  muscular  and  mucous  coats 
of  the  rectum,  so  that  they  receive  but  little  support  during 
defaeca-tion,  render  them  exceedingly  liable  to  become  dilated  or 
varicose.  Ain-thing,  therefoi-e,  that  tends  to  congest  the  jiortal 
system,  and  hence  obstruct  the  return  of  venous  blood  from  the 
hajmorrhoidal  veins,  such  as  high  living,  habitual  constipation, 
cirrhosis  of  the  liver,  heart-di8<»as(>,  &c.,  may  be  looked  upm  as  a 
pi"edisposing  cause ;  whilst  anything  determining  lociil  congestion 
of  the  i)art,  such  as  straining  at  stool  or  to  jmiss  water  in  cases  of 
enlarged  i)rostato  or  stricture  of  the  urethra ;  the  jjressure  of  the 
gravid  uterus,  distende<l  colon,  or  ovarian  or  other  pc^U-ic  tumour ; 
stricture  of  the  rectum ;  and  the  abuse  of  aloe  tic  ^lurgatives,  may 
be  regarded  as  an  exciting  cause. 
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Patbohigy. — HfemorrluHda  ooniut  at  flnt  of  littto  mora  tlwa 
dilntcil  veins,  but  after  thejr  httn  azisted  aome  time  tli*  Uood  in 
tbcir  iiitcriur  may  dut,  the  Tein-valla  hjperteoiilty,  and  the  odb- 
iiectivu  tiiwuo  of  the  dilated  vem  beoome  infilbated  and  OnAan^, 
If  a  pile  i»  now  out  into,  it  preeenti  a  apongy  vaacular  abnobin, 
and  thure  iu  often  a  small  artary  in  ita  oantie.  Filea  nay  be 
situated  external  te  the  iphinolar,  and  an  than  oorend  wi&  dm 
{tsUrnal  or  blind  pilai) ;  or  wiQiiii  tlia  i^iinotsr,  irim  thay  an  . 
covered  with  mucous  membrane  {imternat  or  Unrfity  ^Am).  b 
many  insUinces,  howerer,  thej  may  be  ooYsred  in  part  witt  Aim, 
and  in  part  with  mucous  membrane  (numd  ptto).  An  fflwimnatttin 
and  HVuUeu  condition  of  tlie  muoO'Oataaeoas  fblda  ud  hypertr^ 
phiod  IliipB  of  skin  about  the  maigin  of  the  wnu,  ■M™gh  not 
produced  hy  dilatation  of  the  Tains,  is  alae  genoal^  apokm  of  as 
piles.  E-rUraal  }nlt*  ooouT  as  aofti  globular,  pinkiah-Dlne  mnlliB^ 
or  as  moderately  firm  fleshy  tnmiaVTB,  or  as  little  mora  thn  loon 
hypertraphied  fbUs  at  daa.  S^ 
Umal  pilti  also  pnamt  larini 
forme,  ^ley  ma^  oooait  of  nun 
luBmovrhoidal  Teins-  liilattifl  aftA 
varioooe,  ginng  the  mnoowm^ 
brane  a  dark  pmpliah  ooloar,  ■■! 
rendering  it  liaUe  to  beeome  md- 
lapaed  during  detet  " 
may  f 
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distinctly    alobolw 

■wellinga  (Fig.  939).~   Uagr  ^ 


appear  very  Tascolat  bom  ue  floa^ 
gostion  of  tho  mucous  memlsane  covering  tlum,  and  then  ooariiWa 
the  Meeding  pile;  ot  thw  may  tefinn  Midflaely  andof  awdiiih- 
brown  colour  from  the  uuctening  of  the  muoons  m«iiibniw,  and 
then  do  not  readily  bleed.  The  hramorrbage  is  asnally  eitarial,  aad 
cuines  fiiiin  tho  miaU  aiteriee  in  the  muooua  memDnaa.  Pili^ 
whothcr  external  or  internal,  are  at  times  liable  to  beoome  hiflaiiiad 
and  Hlougli. 

Stfrn/iltimg. — Krtrrmtl  pilrt,  beyond  caosiiig  some  amount  of  ibA- 
in^;  anil  unpliaionnt  sensations  about  the  anus,  may  gire  lias  to  aa 
cynijitiiiiis  unlcN<  irritated  or  inflamed.  They  are  then  ofhm  • 
sijurci-  of  much  distress.  The  pile  becomes  ewollen  and  p"*'!, 
the  puin  living  reflected  to  the  surrounding  parte  and  ine 
on  fittin;;.  xtiindinj?,  and  walking.  The  acute  symptOBa  n 
eulioide  in  a  tew  days,  but  often  leave  the  parte  t* '  ' 
irritiilile.  iind  are  liable  to  recur  from  time  te  time. 
aiv  productive  of  more  troable,  Uie  chief  symptoms  to  ii 
fp'vo  im:  Ix'iug  hfpiuorrliage,  ajad  wi\ta\km  w*  — ' 
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their  protrusion  and  constriction  by  the  sphincter  or  as  the  result 
of  their  becoming  inflamed ;  whilst  the  hcemorrhage,  when  severe, 
may  be  productive  of  ansemia  and  all  its  attendant  constitutional 
symptoms.  The  amount  of  haemorrhage  may  vary  from  a  few 
drops — a  mere  streaking  of  the  motions  with  blood— to  several 
oimces. 

When  first  noticed,  the  protrusion  of  the  piles  occurs  only  during 
defsecation  ;  and  although  they  may  at  first  go  buck  spontaneously, 
they  often  require  replacement  by  the  finger,  as  otherwise  they 
are  apt  to  become  strangulated  by  the  sphincter  and  initated  or 
inflamed  from  the  chafing  of  the  clothes.  Tjator  the  sphincter 
becomes  dilated,  and  they  may  ])rotrude  at  times  other  than  during 
defeecation,  and  in  long-standmg  cases  the  mucous  membrane 
becomes  permanently  prolapsed,  and  the  pile  remains  constantly 
protruded.  External  piles  then  general Ij'  fomi  in  addition  to  the 
internal,  whilst  the  mucus  exuded  from  the  paints  is  a  (instant 
source  of  annoyance.  The  constitutional  symptoms  to  which  the 
loss  of  blood  and  the  |)ain  and  irritation  may  give  rise  are  pallor, 
palpitation,  breathlessncss,  fainting  and  headache.  Fn^m  the 
reflex  character  of  the  pain  the  patient  may  refer  the  symptoms 
to  other  organs,  as  the  testicle,  bladder,  kidneys,  or  uterus. 

IHagnosis. — External  piles  may  be  readily  diagnosed  from  condy- 
lomata, polypi,  and  carcinoma  by  the  characters  alrewly  given. 
Internal  piles  may  be  suspected  from  the  above-mentioned  sjin- 
toms,  and  if  not  protruded  they  may  generally  be  brought  into 
view  by  asking  the  patient  to  bear  down  as  if  to  defroeate,  whilst 
the  surgeon  makes  gentle  traction  on  the  margin  of  the  anus.  If 
this  does  not  succeed  and  the  bowel  is  loaded,  an  enema  should  first 
be  given.  Examination  with  the  finger,  unless  the  surgeon  has 
had  some  ex])erience,  fails  to  detect  the  pile,  as  when  neither 
irritated,  inflamed,  nor  protruded  it  is  soft  and  flaccid,  like  the  rest 
of  the  mucous  membrane. 

The  treatment  of  piles  may  be  divided  into  the  palliative  and  the 
radical. 

The  palliative  treatment  consists  in  employing  such  means  as  are 
calculated  to  relieve  the  congestion  of  the  hsemorrhoidal  veins. 
Thus  constipation  must  be  combated  by  the  use  of  such  laxatives 
as  the  confection  of  senna,  compound  liquorico  powder,  the  liquid 
extract  or  cordial  of  cascara  sagiiida,  or  Pullna  or  Friedrichshall 
waters ;  whilst  strong  purgatives,  es]>ecially  al()(»s.  high  living,  and 
alcoholic  stimulants  should  be  avoided  nnd  the  secretions  of  the 
liver  promoted  by  exercise.  Where  there  is  hiemoiThage,  the 
tincture  of  hamamelis  or  of  steel  will  he  found  vciy  useful. 
Locally,  the  parts  should  Iw  k(»i)t  scrujuilously  clean,  and  ostrin^;^ 
by  such  applications  as  the  liquid  extract  ol  Yvft\w«k.\wsXvA^  "Oasj  <5«cx- 
pound  ointment  of  gtdlB,  or  lotions  ot  «ui\>\va\*i  ol  Vtvyci,  «^A»^fc  ^^^ 
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l(':i(l,  or  tn]ini<'  acid,  ])a8sr<l  through  the  sphinctor;  or  hy  injoctions 
of  i(«'-cnl«l  wiit«'r,  to  which  tincturi*  of  lunmimclis  iimv  Ih»  added. 
Wln'ii  th(«  j»il(  ^  nrv  iiiHaiiHMl,  th<'  putinit  should  rent  in  \ted  with 
tin-  Imttocks  raiscMl,  an  ico-l>afj  or  hot  iM»nltico  Hhoiild  l)0  applic<l, 
:in<l  a  nior]>lii:i  sui)])ository  introduced  into  the  rectum.  "Whore 
coji^Milatioii  has  tak<n  ]dac<'.  free  incision  into  the  pih*  and  turning 
out  the  clots  will  frivo  n*licf. 

Tin*  ni'h'ntl  trt-atnicnt  consists  in  i-eniovinj?  the  piles  but  should 
(»nly  Im-  nsortt'd  to  when  palliative  ineusui*e»  after  a  fair  trial  have 
failed,  or  wln-n  tin*  jiilrs  arc  inore  or  less  constantly  down.  It  need 
liaidly  Im-  said  that  no  o]uTation  should  In-  ]>erf(HinrHl  when  they 
iwt'  imrclv  svin])toniatic  of  some  nion»  serious  disease,  as  stricturi) 
or  c.incM'r  of  thr  it'ctiini,  cnlai'^'uient  <>f  the  prostate,  or  diseiwe  of 
tlie  iittrii-.  bladder,  or  liv«*r,  or  aiv  the  i-esult  of  pi^ej^nancy.  The 
method  of  riiMONJii;;^  the  ])iles  diffei*s  act'oi'dinj;  as  they  are  external 
(»r  iiit«*nial. 

F..i1triiiil  fii/ts  may  be  simply  snii)jM'd  off  with  the  mnssors,  can^ 
bciii;r  tak«ii.  however,  not  to  r<'ni(>v<'  Unt  much  of  the  inte^iment 
lest  trouMcsome  (ontrat'tion  of  the  anjil  orific<'  should  ensue. 

Iiitrmnl  iill'f>  mjiy  Im?  treate<l  by  li;;;ature,  the  chimp  and  cautery, 
enisliiiijii:,  injections  with  carliolic  acid,  excision,  or  th«»  ap]dication 
of  iiitrio  acid.  AVhntever  metlKnl  is  emph)VMl  a  ])ur«;ative  should 
])e  «;i\cn  the  day  before,  and  the  reetniii  ch'aiiMl  on  the  morning 

•  if  the  njHiatioM  by  an  I'nema  :  and  after  the  patient  is  under  the 
iiitlinijtr  nf  the  a]ue>th(»ti<',  the  anus  should  be  forcibly  dilated  to 
briii^r  tlie  ]».irts  well  into  vi«'W,  and  to  ])ar.dys»'  th(»  sj>hincter. 

If  the  /</»///'/•.  is  cmploycfl,  the  most  promineiit  pile  should  be 
sei/ed  with  the  ]>ile-furcep.s  or  i>il«'-hook,  and  the  mucous  niembrano 
iinised  with  tlie  pije-sci^sors  at  its  junction  with  the  skin,  ho  as  to 
detacii  tlie  ])ile  and  mucous  membrnne  from  th«^  annl  mai'^n. 
A  cailM.li/e«i  >ilk  li.i:ature  shoidil  then  ]k»  placed  in  the  gnxn'e  thus 

foil 1   and   tic<|   ti^ditly  around  the  undetachnl  liase  of  the  l»il<», 

takini:  caie  to  include  as  mu«"h  of  the  mucous  membrane  alxiye  the 
pile  a-  ]»..->il.l.'.  The  ^.'^reater  part  of  the  pile  having  lH>ing excised, 
thi'  ends  ni  the  liL'Jitun-  are  cut  off  and  the  stumj)of  the  ])ile  retunu*d 
aftt  r  tlie  nihers  ha\«'  b<'en  trcatinl  in  a  similar  way.  ITie  parts 
should  1h  thorouiildv  dui-tiHl  with  i*Mlofc»rm.  a  mor]ihia  supjiository 
]»a--etl  int"  the  anus,  and  a  lar^«'  jnul  of  iod»»fonu  wind  applied  and 
-e.  ured  .  //  ///  b\  a  T-bandage.  Some  surgeons  inst'rt  a  nibber 
tube  1(1  ;i]Ii.\\  llatii-  to  eseajM',  but  I  liave  fouud  it  caus*'  consider- 
abji  initation  and  annoyance.  The  bowcK  should  be  kept  confined 
lor  four  oj  li\c  «la\>  by  >mall  dos<'s  of  ojiium  eo m bin e<l  with  tincture 
III  r:itee|in.  and  tln-n  open«Ml  by  castor  oil  or  an  cnt>nni  of  olive  oil. 
Simuld  iei.nti(»n  (»f  urine  occur,  as  is  very  common  after  oiKtrntions 

•  •n  the  iictum.  it  >hould  Iw  relievMl  by  ])a^sing  a  scd't  I'athetOT.  The 
I'LMtuie-  L-eni  lallv  c(»nie  awav  about  the  ninth  to  th«.*  eleventh  day. 
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Cfamj)  and  cautery. — A  pile  having  been  seized  with  the  forcepg, 
the  clani))  is  api)lied  to  its?  bai^,  the  pile  shaved  off,  and  the  raw 
8iirfac<i  cauterized. 

If  crushing  is  employed,  the  i)ile  is  di^awn  into  the  crusher,  which 
is  then  screwed  tightly  home,  the  pile  cut  off,  and  the  cnisher 
removed  after  a  minute  or  two. 

Kjrcision  has  of  late  bc^m  extensively  emi)loyed  by  some  surgeons. 
It  consists  in  dissecting  away  the  piles,  tying  any  arteries  that 
bleed,  and  bringing  down  the  mucous  membnme  and  securing  it 
by  suture  to  the  anal  margin. 

Injections  of  carbolic  acid. — The  strength  usually  employed  is  half 
a  drachm  of  the  acid  to  a  di*achm  each  of  glycerine  and  water,  four 
or  iive  minims  being  thrown  into  the  centre  of  the  pile  by  a 
hyixxlennic  syringe.  The  process  has  to  be  repeated  several  times 
and  takes  some  weeks  to  effect  a  cun*. 

Nitric  acid  is  a  useful  and  efficient  application  for  the  sessile 


Fig.     340.  —     Fio.    341.  — 
Jyohio-rectal         Complete 
ahRccas.  fistula. 


Fio.  342.  — 
Hlind  inter- 
nal fistula. 


Fig.  343.  — 
Blind  exter- 
nal fistula. 


vascular  jnlo,  and  should  be  applied  with  a  glass  rcxl  through  a 
speculum,  and  any  excess  of  acid  removed  by  a  weak  alkaline 
lotion. 

An  iscmo-RECTAL  ABSCESS  (Fig.  340),  is  one  that  forms  in  the 
loose  cellular  tissue  in  the  ischio-rectal  fossa,  and  should  be  dis- 
tinguished, on  the  one  hand,  from  the  small  abscesses  which  may 
occur  round  the  margin  of  the  anus  in  the  cutaneous  folds  {perianal)^ 
and,  on  the  other  hand,  from  the  abscesses  which  may  form  between 
the  mucous  and  muscular  coats  of  the  rectum  or  round  the  gut  in 
the  i)elvic  cellular  tissue.  The  cause  of  ischio-rectal  abscess  is 
inflammation  around  the  rectum  [periproctitis).  The  inflammation 
may  be  due  to  iH»rf(;nition  of  the  mucous  membrane  by  a  fish-lxmo 
or  other  foreign  body,  followed  by  ulceration  and  the  escajie  of 
fpeces  into  the  ischio-rectal  fossa  ;  or  it  may  Im?  due  to  injurj'  from 
without,  a.s  a  kick  or  blow.  In  tuberculous  subje(^ts  absct\s8  is 
common  from  very  slight  causes,  and  is  jirobably  then  the  result 
of  the  breaking  down  of  a  local  de]M)sit  of  tubercle.  The  symptoms 
vary  acconling  as  th<»  abscess  is  acute  or  chronic.  The  acute  l)egin8 
with  pain,  which  soon  iHicomes  throbbing,  and  is  followed  by  swell- 
ing and  redneas  on  one  side  of  the  anus,  and  later  by  fluctuation. 


In  the  chronic  the  iymptoms  may  b«  mo  dufat  u  to  era^e  nottoa 
till  the  alwceu  bunta  into  Qw  bowal  and  tbe  piu  eso^ws  \j  A* 
anuH.  Treatment. — An  earijr  indacoi  ihoaU  1»  mode  in  onar  to 
prevent,  if  pogmbte,  the  atiCBM  ItteakJng  into  the  bowal  and  a  fiihila 
roHultinf;.  The  incision  ehonld  ha  tree  and  ct  a  T-«h^e,  to  noon 
a  five  vf^nt  for  the  disdtuge  and  pnmoto  tbe  healing  el  A* 
abH(«s8  fiiim  the  bottom,  kat  Qko  ahaoeaa-oanty,  aa  ia  rary 
fretiu<>ntly  the  case,  from  the  oonaiant  aotim  of  tlie  qihinotar, 
dc^'enerat^  into  a  firtnU  (Figi.  341,  34S,  34S). 

KiMTtiLA  IS  ANo  IB  a  flatldoiu  btiik.  hj  too  aia  of  tlw  natmn. 
Thi'co  foi-ms  are  desoribad : — 1.  13ie  eon^jlete  (Fig.  Ml),  in  vhieh 
the  fiatuk  opens  internally  into  the  rectum,  and  axtnnally  on  to 
the  Hkin  ;  2.  The  blitid  attemal  (Fig.  943),  in  whioh  it  anly  apem 
on  to  the  Hkiu ;  and  3.  Hie  VAid  internal  (Fig.  S42),  in  wUek  ift 
only  oi)OTis  into  the  bowel. 

The  complete  (Fig.  341)  ia  by  far  the  most  common  form.  It 
geneTHlly  cxtendH  obtiqnely  upwaids  on  one  aide  of  the  anna  aad 
ojunH  inti)  the  bowel  between  like  external  and  internal  aiiliiiii<wa. 
iir  it  may  take  a.  curved  oomae  around  Ae  bowel  and  umb  0|i« 
into  it  {tiir  hiirHshotfithiU).  Frequently  it  eKtenda  iqi  bcgrand  tta 
iiitftmil  niieniug  by  the  lade  of  Uie  rectum  in  the  mm  cl  ft 
Tiit-iir-iii'- ;  nr  it  may,  though  Tary  raidy,  open  into  Um  bawd 
Hovcml  inehcs  above  the  anvB.  In  rare  inatanoes  there  may  be  two 
intcnint  ii|)oiiingt<.  Seoondaiy  fiatotce  Inandung  idt  from  ua  mam 
flKtuta  are  often  found  borrowing  beneath  die  uin  of  the  paiiueuiu 
and  liiittiH'k  and  sometimeB  opening  at  a  ooneideraUe  difltoiwm  bom 
th«  iiniiH.  The  external  (Wraing,  however,  ie  uaoally  abonthaUaa 
iut-h  from  the  aniiii ;  but  it  may  be  a  greater  diatanoe  from  it ;  or 
<;lo»«  to  it,  and  then,  perhaps,  hidden  by  the  looae  folda  of  Mn, 
It  way  lie  little  more  than  a  minute  hole  exuding  a  sli^tmoMton; 
or  it  limy  bo  encircled  by  a  ring  of  granulatione,  and  the  ddn  in 
itH  ii>'i<;hlH>iirhood  may  be  red  and  brawny.  The  flatnlona  tnuk 
itsi'If  will  <^iiem]ly  be  fonnd  lined  with  a  smooth  HTiining  nmo- 
launo.  and  iu  walk  induiut«d  when  it  has  existed  some  time. 

Caiitr». — A  fistula  is  generally  the  result  either  of  the  bnratiDg  at 
an  ii«hio-n<ctal  abRceag  into  the  bowel,  or  on  to  the  akin,  o  '  '  " 
diriH-tienH ;  or  of  ulceration  or  perforation  of  the  muoooa  m 
and  the  extension  of  the  ulcerative  track  downwarda  ti 
ekin,  which  it  may  or  may  not  penetaate.  II 
phthisical  subjects,  and  occurs  aa  a  complication  of  ( 
and  other  strictures  of  the  rectum.  The  two  chid  raaaotia  wbf 
the  fistula  does  not  close  are  the  oonstiuit  movememta  trf  M 
ephincttT  mid  the  escape  of  fascal  matter  into  it. 

.Si/m/iloiiia,  — Uneasiness,  pain  or  tendemesa  of  the  porta,  e^OsUb 
on  detiwiition  and  movement;  more  or  leas  oonatoat  diHuna 4f 
puH  or  /iiinilcnt  fluid  ftom  thfi  ex^srniA  o^maaf,  woaifa  ol  aaiap 
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where  the  fistula  is  complete,  or  a  discharge  of  pus  from  the  bowel 
if  the  fistula  is  of  the  blind  internal  variety ;  mental  worry,  anxiety 
and  depression;  at  times  exacerbation  of  the  inflammation  with 
pain  and  increased  discharge ;  and  probably  the  history  of  a  previous 
abscess  having  formed  in  the  ischio-rectal  fossa. 

Diagnosis, — In  the  complete  variety  (Fig.  341)  the  diagnosis  is 
readily  made  by  passing  a  probe  up  the  fistula  into  the  bowel,  and 
by  feeling  the  internal  opening  (which  has  sometimes  the  form  of  a 
small  depression  in  the  centre  of  a  slight  papilla  like  eminence) 
with  the  finger  in  the  rectum.  In  the  hUrid  internal  (Fig.  342)  a 
soft  spot  in  the  centre  of  an  indui*atod  poi'tion  of  the  tissues  by  the 
side  of  the  anus  will  be  felt,  and  probably  an  indurated  track  will 
be  detected  leading  from  this  towanls  the  bowel.  The  internal 
opening,  which  has  the  characters  given  above,  will  be  discovered 
just  within  the  anus  on  passing  the  finger  in  the  rectum.  Into 
this  opeoing  a  bent  probe  may  be  passed,  and  its  end  made  to  pro- 
ject under  the  soft  spot  on  the  skin-surface.  In  the  hliud  external 
(Fig.  .'J43)  the  probe  cannot  be  made  to  enter  the  bowel  on  being 
passed  up  the  fistula,  and  no  internal  opening  can  be  felt  in  the 
rectum  by  the  finger.  In  all  cases  the  rectum  should  be  carefully 
examined  to  exclude  stricture  or  cancerous  disease.  From  urinary 
fistulce  tracking  down  towards  the  anus  a  fistula  in  ano  is  readily 
distinguished  by  the  characters  given  above,  and  by  the  absence  of 
ui'ethral  and  bladder  trouble,  and  by  no  urine  escaping  thi'ough 
the  fistula. 

Treatment.  —  Although  in  exceptional  instances  fistulse  have 
closed  spontaneously,  an  operation,  as  a  rule,  is  required.  Befoi-e 
operating  for  fistula  the  chest  ought  always  to  be  examined,  since, 
should  tubercle  in  the  lungs  bo  discovered,  no  operation  should  be 
done  unless  the  tubercle  is  in  quite  an  early  stage.  The  urine 
should  also  be  tested  for  albumen,  and  the  absence  of  stricture  or 
cancer  of  the  rectum  determined.  0]>eratian. — A  director  should 
be  passed  through  the  fistula  into  the  bowel,  and  its  point  hooked 
down  and  brought  out  at  the  anus  by  the  index  finger,  which  has 
been  passed  up  the  rectum.  The  biidge  of  tissue,  which  sometimes 
includes  the  external  sphincter,  is  then  divided  by  running  a  curved 
bistoury  along  the  director.  The  upward  prolongation  of  the  fistula 
beyond  the  internal  opening  (Fig.  341)  should  next  be  laid  com- 
pletely open  into  the  cavity  of  the  bowel.  A  carf5ful  search  should 
now  bo  made  with  a  probe  for  all  secondary  fistulae  or  lateral 
sinuses,  and  these  laid  freely  opened.  The  lining  membrane  of  the 
fistula  should  next  be  destroyed  by  scoi-ing  it  with  a  bistoury,  or 
scraping  it  with  a  Volkmaun's  spoon,  as  otherwise  the  fistula  is  apt 
to  re-form.  The  wound  should  finally  be  filled  with  iodoform 
wool,  and  a  pad  and  T- bandage  applied.  When  thst^  V'a.'S'^  \Ai«a. 
secondary  fistuUc  extending  widely  into  V]tLe  »\\YTav3kXi^\\v^*vwij«Nx^>^ 


Hymptome  and  diagntrnt. — Pun  aad  diffloalty  in  pming  knoticB, 
conHtipatioii,  and  later,  ocnaHfa&m  ■lteinati&^  irith  diuihiHk 
The  motiuiis,  when  the  sferiotura  ia  noar  tho  anua,  Kwynfl  mull, 
ribbon-like,  and  streaked  vIUl  diaohai^  Than  ia  a  bvqiuni 
deeiro  to  defoKsnte.  but  little  paaaea  ezoapt  vind  and  diacltarga,  bbI 
the  bowel  feele  Ba  if  it  had  nflt  been  amptaed.  In  tight  ■hintuii 
OT  in  Btricturee  with  uloeration.  Attain  may  aometiiiiaa  * 
the  itnue,  and  the  patient  geti  -vom  out,  and,  after  s 
perhaps  of  suffering,  ma;  die  of  an  attaek  of  peritonilia  a 
tion.  Tho  Btriotuie  ia  raadilj  detsotod  am  puring  ttw  flngar,  Inl 
is  often  so  tight  that  only  Oie  tip  aan  be  got  into  it  'Whn  tUi  ii 
tho  cfmi  on  no  account  should  Hiib  flagor  be  piwd  flnon^  i^  ■> 
the  slight  force  of  passing  the  finger  may  nqttnn  tiio  ■ttrniiatml 
walls  and  }writonitiB  and  deatli  may  follow. 

7'mi/rnmf.— Aa  a  rule,  gradual  dilatatiim  by  nM«ns  of  bmigini. 
of  which  the  soft  flexiUe  OMa  of  Hr.  Qoodsall  axe  petfaapa  the  beil, 
should  lie  first  attempted,  and  viU  geneiaUy  be  aoomrfnl ;  bnt 
the  stricture  must  be  bipt  dilBted  by  tt»  nliaaqnant  nnnad&iaT 
passage  of  a  bougie,  b  szceptioDal  nasos,  where  tlie  sfariotnra  ia 
very  resistant,  a  bougie  auy  be  tied  in.  Where  die  paitoaniuiA 
riildted  by  fietulre  a  diTisUn  ot  the  sbictun  may  be  neas^uj. 
This  may  be  done  by  wlut  ia  called  intenuJ  at  eztenial  ffiiwr 
prifMomi/.  In  the  fonner  opaation  the  kaife,  guided  by  Uta 
finger,  is  introducod  through  uie  attiotare,  whidh  ia  thm  diridad 
in  a  posterior  direction ;  in  the  latter,  Uw  strictuie,  togeUur  wiA 
the  external  sphincter  and  otiiar  intorrening  soft  paito,  an  oon- 
pletely  divided  down  to  Uw  oueejA. 

■2.  Malkinant  or  aurOBRoin  vrsioruBs. — Patholegf—CnatK 
in  all  its  fonns  may  ooour  in  the  rectum,  but  ttie  moat  — -ri-mt  fa 
a  variety  of  I'arcinoma  known  as  the  oiJumnaz  or  "''"i^^  (^^ 
SiH).  It  cH-ciirs  either  as  a  fangating,  more  or  leea  distanet  tamoor 
projcctiug  iutu  the  lumen  of  the  bowel,  or  as  a  laminar,  nodDler,  tr 
ring-like  infiltration  of  its  coats.  In  either  gaae,  it  is  at  first  cmnd 
by  njipareutly  unaltered  muooos  membrane,  which,  huww,  fa 
sooner  or  later  destroyed  by  uloeration,  IsaTing  an  uleer  with  wm 
unsTon,  proliferating,  or  excavated  surface,  everted  edges  and 
an  iniluratpd  base.  As  the  disease  extends  it  invoWea  the  —— — *— 
coat,  and  Hubsequontly  llie  arurounding  etiuuturea  and  iiu»iw. 
gluing  thcin,  as  it  were,  to  the  tectum,  and  finally  oaantMag  Mw 
whole  into  11  tsncorous  mass.  The  lymphatic  glands  in  tite  pahfa, 
and  Inter  the  inguinal  glands  and  others  more  remored,  baaeoa 
a&e(!te<l,  and  the  carcinoma  may  finally  be  disseminated,  meamSaKf 
grewthn  boing  more  especially  met  wilii  in  tlie  liver.  Iheiyn^riMw 
niv  nftcn  very  insidious.  At  flrat  there  may  be  merely  NBa  W^ 
eaaiiu'Hu.  hanWy  amounting  to  pain,  about  the  anns ;  tihn  BOnw 
ieatijitiu  mi  (I('fu]icfiti<misn(riace&-,  ftutaKMinKj'Vn^nakHL^alih 
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mucua  OT  vith  blood  ;  and  a  alimy  dischargu  mHiy  be  prosont. 
Later  the  motions  become  smnll,  flattened,  or  pipe-like  when  the 
Btricture  is  near  the  anuB,  or  scybaloua  when  some  distance  above. 
The  patient  strains  at  stool,  and  Seeln  as  if  bis  bowel  bad  not  been 
emptied  ;  then  there  is  constijiation  alternating  with  diairha'a,  and 
an  offenBiTe  Bonioua  discharge.  Kmociation  ond  laichexia  now  come 
on,  with  more  local  paiu,  and  the  patient  dies  of  exhauatior,  peri- 
tonitis, or  during  an  attack  of  acute  obstruction. 

The  duijfiioait  can  only  be  amvodiit  by  a  local  examination.     The 


anus  generally  appears  healthy,  though  probably  patulous,  and  a 
healthy  etrip  of  mucous  niembi'une  generally  exists  between  the 
anus  and  tho  growth.  When  the  growth  win  bo  felt,  its  indumtod 
boee,  and  when  uleorution  ha-*  oecurrod,  tho  evei-ted  edges  of  the 
ulcer,  and  the  saiiious  and  foul  dischHrge,  nnider  the  diagnosis 
generally  easy.  When  beyond  the  waeh  of  tho  fingtT  it  may  at 
times  be  brought  down  by  iisking  the  patient  to  atrnin.  The  fun- 
gating  form  may  bo  mistaken  for  a  villous  growth ;  the  annular, 
tor  a  simple  fibrous  strieturo.  A  I'lV/ou*  yroicfft  may  tuiiisSixvgii:^^ 
by  its  velvety  and  supple  feel,  by  ite  not  MlcoKitwvg  a.-n&  \iw«^Ki3i^ 
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down.  I»y  tin'  ahs^'iicc  of  indiiratioii,  by  the  diwharge  being  thin 
Mild  iiiu<M)id.  t\u'  blood  bnp^ht  and  HimiU  in  quantity,  and  the 
loctuin  ii<»t  fixiMl,  and  by  tho  duration  of  the  dini^aHe.  A  fibnms 
f^frirfnr'  may  Iw  known  l)y  it+»  lonji;  duration,  by  being  lesH  indu- 
rat«Ml  than  tin*  canrcrous  fonn.  by  the  bowel  not  being  fixed,  and 
wlwn  due  to  syphili.s,  by  the  abseuee  of  a  healthy  atrip  of  mucous 
inrnibranj'  b<'tw»rn  the  growth  and  the  anu8. 

Tmitntntt,-  If  tlie  diseaw  irt  6<»en  sufficiently  early  and  before  it 
has  involved  th<'  surrounding  part**,  if  it  is  not  situated  too  high  up 
tlu"  nctnni.  an<l  if  tlu'  <2;oner»l  condition  of  the  jMitient  is  otherwise 
favoural»l«',  excision  of  the  growth  with  the  lower  end  of  the  rectiun 
shouhl  })<•  undiM'takcn,  as  in  this  way  the  whole  may  l>e  removed, 
and  not  witliout  riuisonable  ho})e,  in  some  of  tho  less  nuilignant 
forms  of  tln'  disease,  of  its  not  i"etuniing.  Some  cases  have  been 
rr]>ort<'d  win ' re  it  has  not  done  so  for  upwards  of  four  years.  Pre- 
vious to  removal  of  the  rectum,  I  now  invariably  perform  inguinal 
roh)tomy,  sinre  after  this  o])eration  there  is  less  risk  of  the  woiuid 
h»ft  by  tlie  excision  becoming  septic.  AVhere  removal  seems  im- 
l»ractica]»h',  or  otherwise  unadvistible,  such  palliative  measures 
shouhl  be  a(h»i)ted  as  may  i-ender  tlielast  few  months  (»r  years  of  the 
jjatient'.N  life  as  comfortable  as  i)ossible.  Thus  the  bowels  should  be 
kept  ;;ently  relaxed,  the  diet  reg^ilated,  and  thcj  pain  relieved  by 
morjOiia  sui»})0!sitorie8.  In  this  way  the  patient  can  often  follow  his 
occupation  in  comi)arative  comfort  and  with  little  im^nvenienco. 
Shouhl,  however,  there  l»e  very  frequent  calls  to  defalcate,  much 
])ain  and  irritation  on  the  passage  of  ftect^s,  or  obstruction  threaten 
or  liave  already  occurred,  c^dotomy  should  b<»  performed  (p.  (526). 
This  operation  should  not,  as  is  too  fnxiuently  the  case,  be  regarded 
merely  a>  a  last  resouriM',  U)  Ik.<  undertaken  when  obstruction  has 
come  (111.  us  then  the  dang<'r  of  the  operatiim  is  gn^atly  increased. 
Xoi  >lioul(l  it  be  undertakeii  in  every  instance,  since  the  incon- 
veil iei ice  c.iummI  by  tho  cauccr  is  not  always  .sufficient  to  justify  the 
])atieiit  uiideri^oinj;  tho  risk. 

l''i.\«  isi<».N  OF  THK  Ki:< TTM  may  be  perfonned  if  tho  finger  can 
be  pa-MMl  Inyond  the  ;:rowth ;  if  the  ^'owtli  is  moveable;  if  the 
;4^]aiuls  are  lu.t  iiivolve<l,  and  if  the  patient  is  otherwise  fairly 
healtliy.  The  ])atient  liavinj^  Ix'on  jdact^l  in  the  lithotomy  position 
and  a  ^tafV  int  mdure*!  into  the  bladder,  a  curved  bist<mry  should  be 
])asse(l  alniii:  tlie  liii;^M'r  up  the  rectum,  and  its  point  made  to 
«'iM«'r;;«'  mar  the  ( «>ccy\,  and  tlie  intervening  tissues  cut  through 
in  tlie  iiiiiMIc  line.  \\\  this  inci.sion  a  free  exiH>sure  is  obtained. 
Lateral  inr  isimi^  are  next  made  on  each  side  of  the  anus,  meeting 
in  front,  the  l«\atores  ani  divided,  and  the  l>owel  rapidly  cleared 
either  with  tlie  lin.L'cr  or  with  the  handle  of  the  scalpel  from  the 
tis>u«'^  ((f  the  i«^<  hio-rectal  fossa.  The  lower  jiart  of  the  rectum  is 
now  ili^sei  ted  nmH'  earefidly  from  the  urethra  and  ])rostate,  and 
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when  it  has  been  sufficiently  freed,  the  ecrascur  is  placed  above  the 
growth,  and  the  rectum  removed,  C4ire  being  taken  that  the  cord 
when  tightened  is  not  pulled  down  below  the  spot  where  it  is 
intended  to  sever  the  bowel.  If  preferred  the  scissors  may  be 
substituted  for  the  ecraseur,  the  vessels  being  then  tied  as  they  are 
cut.  When  the  growth  does  not  involve  the  whole  of  the  bowel,  a 
strip  of  mucous  membrane  should,  if  ]X)Hsiblo,  be  left.  The  rectum 
should  now,  if  possible,  be  drawn  down  and  sutured  to  the  skin  by 
four  deep  sutures  passed  under  the  divided  pelvic  structures.  The 
gut  should  be  plugged  with  iodoform  gauze  for  a  week  if  possible, 
a  tube  being  placed  through  the  gauze  to  allow  of  the  escape  of 
flatus.  Kruske'a  operation  for  removing  the  rectum  consists  in 
making  an  incision  from  the  anus  to  the  middle  of  the  sacrum ; 
freeing  the  sacrum  from  the  muscles  and  ligaments,  dividing  it  at 
level  of  thii'd  sacral  foramen,  and  removing  the  lower  part  of  the 
bone.  The  whole  rectum  can  be  explored  up  to  the  sigmoid  flexure 
and  removed  as  necessary.  By  some  the  sacrum  is  split  in  the 
middle  lino  below  the  ti'ansverse  section,  and  each  half  separated 
and  replaced  after  the  rectum  has  been  removed. 


Diseases  of  tiie  Urinary  Organs. 

SURGICAL    diseases    OF    THE    KIDNEYS. 

Nephritis,  or  inflammation  of  the  kidney,  as  met  with  in  sur- 
gical practice,  is  commonly  the  result  of  long-standing  disease  of 
tiie  bladder,  urethra,  or  prostate,  or  of  the  impaction  of  a  calculus 
in  the  ureter  or  pelvis  of  the  kidney.  Traumatic  nephritis  has 
already  been  alluded  to  under  Injuries  of  the  Ahdomeii, 

The  inflammation,  when  secondary  to  other  diseases  of  the  urinary 
organs,  may  be  produced  in  several  ways.  Thus,  it  may  be  due  to 
— 1.  Tension  in  the  tubules  of  the  kidney,  resulting  from  obstruction 
to  the  overflow  of  urine  consequent  upon  long-standing  stricture  of 
the  lu-ethm  or  prostatic  enlargement.  Under  these  circumstances 
the  inflammation  falls  chiefly  on  the  cortical  and  medullar}*^  sub- 
stance of  the  kidney  {intersiitiul  nephritis),  2.  The  presence  of 
septic  matter  in  the  pelvis  of  the  kidney  due  to  ((/)  the  s])read  of 
inflammation  up  the  ureter  from  the  bladder,  or  (6)  decomposition 
of  pent-up  urine  behind  an  impacted  calculus  in  the  ureter  or 
l)elvis  of  the  kidney.  In  this  case  the  inflammation  is  of  a  septic  or 
suppurative  chai-acter,  and  although  it  may  chiefly  affect  either  the 
lining  membrane  of  the  pelvis  [pyelitis)  or  the  substance  of  the 
organ  {stqqmrative  nephritis)^  it  more  generally  involves  both  {pyelo- 
nephritis). At  times  the  pelvis  and  calices  become  distended  with 
the  pus,  and  the  kidney  is  finally  converted  into  a  suppurating  cyst 
{pyo-nephrosis),      3.  Reflex  irritation  of  the  kidney  through  the 
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systom,  as  from  the  pmwigq  at  «  oatlietar  in  11110(018  cr 
eniorgtKi  pn«tute,  or  the  pwtomMwe  of  ■ome  gpaiwliop  <n  ft* 
urinury  oi-gune,  ua  lithotomy  <v  lithotritj.  Hera  m  mfluiiBatiaa 
iu  usiuillj  traiiHitory.  imlwe  Uw  HdDsjs  ■»  Unadj  mflering 
from  the  cITuctx  of  tiriiiary  obHtracHaa,  vhan  it  mtj  mn  m  to 
suppnratiun. 

Himpte    iiilerttitiul  mpfiriUt    iimm%   begiiu  in    mn  insdioiia 
munncr,  the  si/mpUiia*  ut  the  kidnay  miiAiW  bnns  ohwniiad  hy 
the  [iriuiary  iiffoction  of  the  nrinuy  orgiiu  trom  iriuoh  tlw  jifiwit 
ia  probably  aiiftering.    It  xomj  ht  anapsetod,  hownm,  lAan  flMn 
is  continiiul  Iowa  of  Htreiigth,  inoTMiing'  piUorMtd  gwdnil  wmH^ 
The  urine  iH  paBBcdin  large qumtitiM. «ni »ot  law  niMaBB  gi»?il 
Albumen  ut  tirat  ie  absent,  or  atHy  pnamt  in  niMll  qoaatiua,  ■ 
although  lutiT  it  may  be  inoraued  in  unDant,  it  ia  <rflan  diBn 
to  estimate  in  coi)Be(|uence  of  flw  pna,  mooiu,  or  Uood  vloA  ja^f 
'« present,  owing  Ic  "      "  '"   "  ....      ••. 


Shiinid  those  troubles  not  be  idiered,  Ute  symptoma  of  t£a  Udooj 
affection  bi^iiime  more  w^fcaJ  ;  tliere  is  Iobb  of  ajqwtite,  ft  hmsd 
tongue,  nuiiMea.  porhupB  vomiting,  incnaae  of  tempentnre  at  n'g*rtT, 
a  hot  Ain.  thirnt.  and  emftdation.  This  oondition  maj  laat  foe 
months,  when  the  symptoms  may  gnduallj  mihaide  if  the  pmaaxj 
tniiihle  cHii  bo  removed ;  or  it  may  terminate  in  exhanafaoa  aad 
death ;  or  in  an  acute  attack  of  auppnistive  nephritia. 

The  Ir'-'iUai'i-t  con8iiit«  iKwiiiliiallj  in  removing  Ute  canae,  iriwre 
thin  is  practicable,  and  uarefnlly  avoiding  all  souroea  of  initatioB 
that  Ttiiky  react  tfamugh  the  itenona  BTBtran  of  the  kidney.  Tkam, 
all  inHtrii mentation  must  be  done  in  Qte  gwitleat  poaaible  mannar, 
and  deconi)H»>ition  of  the  urine  pnrented  hj  vasbing  out  tha 
btaddpc  with  antixeptie  solutioiw.  The  patient  at  the  Huna  tima 
should  Ihi  ki-pt  in  l>ed,  and  reofaricted  to  a  non-atimulating  and 
chiclly  lluid  <1iet;  whilst  hot  flannels  and  oocaaionally  diy  oopa 
should  Ikj  ii]>p1ied  to  the  loins. 

S'-i'/wniiir,'  „r  it-jdic  nfpfcnfu.— Under  this  bead  IS  inoluded 
xnppui'iitiiiii  of  the  jich-ii)  and  of  the  subctonoe  of  the  kidnqr, 
siiK'o  b<>tli.  ;is  n  rule,  arc  nmultoneoualy  afleoted,  and  the  ijmiliM 
are  Kiinilar  or  identical.  Pyonei^iroeis  is  oonndered  aepanMjT- 
Suppi native  ni^jihritis  generally  occurs  suddenly  in  the  ooum  ed 
loug-Htanding  lUHCflHC  of  the  lower  urinary  organs,  attended  wUh 
i«pti<'  diHiiniiwiHition  of  the  urine  in  the  bladder.  It  ia  jnMUfy 
almost  alwavH  due  to  the  septic  micro-or)|;anisms  readiing  {m 
kidncvH  fmiii  the  bladder  by  the  ureters.  It  is  usually  jitBuaJld 
by  wmplf  iiiterntitiiil  nephritis. 

Tho  sii,„,.f<,w  which  frequently  first  oome  on  after  soma  upeiatiw 
Iintccdun'  dii  th>'  urethra  or  bladder,  am  UBually  ushered  in  br  n 
ri;;iir  /olli'ucil  by  sweating  and  Usnt.  The  tongue  beoontaa  on 
andrcil;  the  lips  and  tooth  are  wwwsA-'ranwt*'*'. '^■"WP***** 
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lost ;  nausea,  vomiting,  or  diarrhoea  sets  in,  and  the  patient  usually 
sinks  into  a  typhoid  state  and  dies.  There  is  no  oedema,  and  the 
urine  usually  continues  abundant  and  loaded  with  pus  to  the  end, 
though  it  may  at  times  be  diminished  in  quantity  or  even  sup- 
pressed.    It  may  or  may  not  contain  blood. 

Treatment  as  a  rule  is  of  little  avail ;  but  the  same  general  plan 
should  be  followed  as  described  under  simple  interstitial  nephritis. 
Where  the  cause  can  be  effectually  removed,  recovery  may  at  times 
take  place. 

Circumscribed  abscess  may  occur  in  the  kidney  substance  or 
in  the  cellular  tissue  around  {peri- nephritic  abscess).  It  must  be 
distinguished  from  pyonephrosis,  in  which  the  ])elvis  and  calicos 
ai-e  distended  with  pus.  Cause, — It  is  generally  due  to  injury, 
pyiemiu,  or  renal  calculus.  When  it  occurs  in  the  peri-renal  tissue, 
it  may  be  consecutive  to  abscess  or  other  disease  of  the  kidney 
itself :  or  it  may  be  due  to  causes  independent  of  the  kidney,  as 
cold,  disease  of  the  spine,  and  other  conditions  leading  to  the  forma- 
tion of  abscesses.  The  sympUtms  are  those  of  deep  suppuration, 
attended  with  ceitain  peculiarities  on  accoimt  of  its  situation, 
which,  however,  cannot  be  here  discussed.  The  treatment  consists 
in  making  a  free  incision  into  the  abscess  through  the  loin. 

IIydroxephrosis  is  an  over-distension  of  the  pelvis  of  the 
kidney  with  altered  urine.  Cause. — Any  condition  in  the  bladder; 
ureter,  or  pelvis  of  the  kidney,  producing  mechanical  obstruction 
to  the  outflow  of  uiine.  These  conditions  may  be  dividwl  into  the 
conffeniiaJ^  such  as  twists  of  the  ureter,  smallness  of  its  vesical  orifice, 
phimosis  (Fig.  340),  &c.,  and  into  the  acquired^  such  as  impaction 
of  a  calculus  in  the  ureter,  enlarged  ]>ro8tate,  stricture  of  the 
urethra,  &c.  Pathology. — The  pelvis,  and  sulisequently  the  calicos 
of  the  kidney,  becoiiie  distended  with  urine,  the  cortical  substance 
IS  destroyed  by  the  pressure  of  the  retained  urine,  and  the  whole 
organ  finally  ccmvci-ted  into  an  irregular  cyst  (Fig.  340).  The 
hydronephritic  fluid  consi-^ts  of  altered  urine,  and  may  ccmtain 
hardly  a  trace  of  urea.  Symptoms. — When  the  obstruction  is 
complete,  a  tumour  is  foimd  in  the  abdomen,  and  often  attains  a 
great  size.  It  may  then  be  mistaken  for  an  ovarian  cyst,  an 
hydatid  cyst  of  the  liver  or  omentiun,  a  distended  gall-bladder,  a 
splenic  tumour,  a  solid  tumour  of  the  kidney,  or  pyonephrosis. 
From  these  a  hydronephrotic  kidney  may  generally  be  distinguished 
by  th(^  colon  being  in  front  of  it,  by  the  presence  of  fluctuation,  by 
its  dulncss  to  ])ercU'^8ion,  by  ib^  situation  in  the  flank,  by  its 
projection  more  or  less  in  the  loins,  by  the  uterus  being  free  and  not 
displaced,  and  by  the  absence  of  febrile  symptoms.  Treatment. — 
Aspiration,  unless  the  tumour  is  small  and  painless,  when  it  may 
be  left  alone,  should  first  l)e  tried ;  but  if  the  ilvvul  xw^x^-^  x^- 
accumulates,  nephrotomy  will  usually  \)©  Tec\yx\tQ^» 

w.  ^  X 
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I'voNF.iJiKOSisis  tho  distenBiou  of  the  pelvis  and  calices  of  the 

kitlii'-y  with  |>iiH.  iinil  the  mibeequent  destruction,  more  or  lem 
c.  mi]  lift  I',  of  tliitiu(!dii11i(ry  aiid  coiiical  Bubstance,  the  whole  kidney 
l)ei[i^'  ut  Ii'ii^-th  converted  into  a  large  multilocular  cyst.  This 
cyst  limy  rn[itiii-c  into  the  peritoneal  cavity  or  colon,  or  into  the 
HUiTiiiiiidiiii;  tisT'iLi',  tiiuaing  a  porinephritic  absoesB.     Vniitei. — It 


liyi'lilirt,  iiwiu);  ti)  tlio  blockinft  of  the  wivter  wiUi  a 
1  111'  Jills:  or  it  limy  ho  fii^Taftnl  cm  hyili'onephtoma, 
i|pMii  tii|ijiiti^'  or  iiijurj'.  At  tiiiicB  it  iiiuy  lio  the  result 
III-  iif  II  iliii'i-t  injury  of  the  kidney.  Hijiiijitinti*. — In 
I  tiiiium)'  ill  tlio  ulxlunK^n  with  chuiiiL'ti^rtt  similar  to 
oiii'phii  si^,  thi'Te  will  lie  pain  in  the  tumour,  cnpeciallf 
lilii  ilit  iL^tiuAtiHii;*,  B.u4  "^l  'i^>i  wVVv^'i^vftj.^A  V^  unter 
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is  inoomplete,  pu«  in  tiie  umie  from  time  to  time.  Treatmrnl. — 
Having  aspirated  tlie  tumour,  and  diecovered  tbe  presence  of  pus, 
nephrotomy  is  generally  indicated,  especially  if  the  tumour  rapidly 
refills,  and  if  there  is  much  pain  or  febrile  disturbance,  or  rupture 
of  the  cyst  appears  imminent.  If,  after  nephrotomy,  however,  the 
oyet  does  not  shrink  and  cease  to  suppurate,  nephrectomy  must  be 
done,  as  otherwise  lardaceous  disease  or  hectic  may  carry  ofF  the 
patient,  or  blood-poisoning  may  ensue  from  the  discharge  becoming 
septic,  or,  as  sometimes  happens  when  the  obstruction  of  the  ureter 
is  relieved  to  some  extent  by  the  nephrotomy,  the  decomposing  pus 
may  make  its  vay  into  the  bladder,  set  up  cystitis,  and  the  other 
kidney  become  affected.     Under  some  circumstenceB,  ns  where  the 


li.) 

kidney  is  reduced  to  little  more  than  a  shell,  it  will  ho  bettor  at 
once  to  perform  nephrectomy. 

Renal  calculi  generally  consist  of  uric  acid  or  of  oxalate  of 
lime,  and  are  formed  by  the  deposit  of  the  urinary  salto^eitherin  the 
tubulee  or  calicea  of  the  kidney.  Whilst  still  small,  they  may  paas 
down  the  uretor  into  the  bladder,  and  subsequently  form  the 
nucleus  of  a  vesical  cnlculu»<,  or  be  voided  with  the  urine.  Or 
they  may  remain  in  the  kidney,  cither  in  its  sultetonce,  or  in  the 
pelvis  or  one  of  the  calicos,  and  tbero  increase  in  Bi7«  by  the  succes- 
sive deposit  upon  them  of  the  uiinarj-  snlta.  They  may  be  single 
or  multiple,  and  vary  in  size  and  shape  tnim  a  small  rounded  bad.-j 
the  size  of  a  mustard-seed  to  a  lai^  branckic4"!naB6  Sffii\\^'j^«  v^"*"* 
and  calicos  (Fig.  347).    Their  presence  may  aet  U"()  vcifttKavHaiiSOTi.  oV 
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tlio  i)olvis  of  tho  kidney  (ralcufous  pijelitia),  or  of  its  substance  {simple 
or  nfijt/ttfnttirt  iifjihritis).  Or  they  may  block  tho  ureter,  in  which 
case  tlu»  kidiioy  may  bocome  diHtendcd  with  altered  urine  {hydro- 
//^////ro^/s),  or  witli  ])us  ( pf/(niejthr(tsiit) ;  whilst  at  times,  they  may  exist 
for  y»'ars,  caiisin*^  littlo  or  no  damage.  Not  infrequently  there  may 
1m'  a  stoiu;  in  botli  kidnevs. 

Si/tuftfnms, — At  timos  thoro  may  bo  no  symptoms,  even  although 
the  stone  is  of  lar*^«'  sizo.  CieneniUy,  however,  there  will  be  pain, 
retraction  oi  the  t<'sticlo,  increased  frequency  of  micturition,  and 
the  jiresriieo  of  l)lo<)d,  pus,  or  crystals  in  the  urine.  The  pain,  which 
is  worse  after  exeri'iso,  is  usually  si tmited  in  tho  loin  of  tho  affected 
side,  an<l  is  often  ft 'It  shooting  down  the  course  of  the  ureter  to  the 
^'roin  and  front  of  the  thigh,  but  it  may  be  felt  in  both  loinsormny 
shift  from  one  side  to  the  other.  Blood  is  generally  present  in  tho 
nrine  from  time  to  time,  osp<^ially  after  violent  exorcise,  and  pus 
and  mneiis  in  varying  (luantities  if  pyelitis  luis  boon  set  up  may 
also,  as  a  rnl«'.  ]>e  dot^H-t<Ml.  The  urine,  notwithstanding  the  presence 
of  tlie  ]Mis,  is  genendly  acid,  and  the  bladder,  prostate,  and  urethra 
are  found  free  from  disease.  Should  hydi"<mephrosis  or  pyonephrrisis 
liave  been  prodiierd,  a  tumour  will  then  \h}  discovered  in  the  aMomen, 
and  there  may  no  lt>nger  1h>  any  pus  or  blood  in  the  urine.  In  the 
latt«*r  instance  tliere  may  l>o  in  addition  c^mstitutional  signs  of 
su])pnration  (se(^  hfitiro-  wnd  injoHephrims),  Should  the  stone  escape 
from  tlw  ixKis  and  ent(»r  tho  un'ter,  its  paHSjige  down  that  tube 
will  1m'  atteiide<l  witli  intensti  pain  {renuf  colic).  The  pain  oceurs 
suddenly  and  darts  towanls  the  groin,  testicle,  and  thigh,  and  is 
accompaTiicd  liv  nausea  or  v<miiting,  syncoiw,  profuse  perspiration, 
and  lilondaiKJ  urates  in  the  urine.  A fter  lasting  from  a  few  hours  to 
seNcral  (l:i\s  tlie  symptoms  suildenly  cease,  owing  to  the  calculus 
droppiuLT  from  tlie  l(»wer  end  of  the  ui-eter  int^)  the  bladder,  or  if 
too  lar;^!'  ti»  jiass  Iwyond  the  infundibulum,  l>ecoming  dis]daced  into 
the  iM'his  of  the  kidney,  llenee  succ^'ssive  att^ieks  of  renal  c<dic 
may  he  due  either  to  tlie  same  stone  blocking  U]>  fnmi  time  to  time 
the  «ntr;mce  nf  the  ureter  or  to  the  jxissiige  (»f  diifd'ent  stones.  It 
is  often  difii<  nit  to  determine  which  kidney  is  affect<^d  since  ])ain 
m:iy  he  felt  in  hoth  loins.  In  doubtful  ea.ses  each  kidney  should 
he  ex]>loie(l  with  the  liand  j»asse< I  through  an  incision  in  the  front 
wall  of  the  ah«lomen. 

'rnafiiniif.  I'or  an  account  of  the  preventive  tivatment  a  work 
on  mediciiif  mu>t  Iw  consulted.  When  a  st<me  has  formed  and 
medicjil  treatiiHiit  has  failed  to  give  relief  after  long-continued 
tiial,  and  tlie  ]>atient"s  life  is  rendered  unlH.'aT'ablo  from  constant 
]>ain  or  i  oiiipul>nry  recumlHMiey,  an  ojxTation  must  Iw  undertaken 
fnr  his  reli(  I.  This  may  consist  in  nephnilithotomy,  nephrotomy, 
or  jn'jflnf(t<>ui\.  \\\n'Vy\  the  kivlwey  is  but  little  if  at  all  damaged 
thr  iiist  i<  rh  arlv  indicated. *,  V>u\.  Vl,  vixi  ^^^\o\\\i^'0afcV2As!iK^,ih© 
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stone  cannot  bo  felt  even  on  puncture  with  a  iioedlo,  or  on  incision 
and  exploration  with  the  finger,  it  hecouies  a  queetiou  whether 
nephrectomy  should  be  done,  or  the  kidney  left  in  iiYu  and  the 
wound  merely  closed.  The  latter  procedure  is  genci'ally  the  best, 
since  after  exposure  of  the  kidney,  though  no  stone  is  found,  the 
patient  often  gets  relief.  If  hydtonephrosis  or  pyonephrosis  has 
supervened,  nephrotomy  is  rocjuired,  or  p<iH»ibly  nephrectomy.  For 
renal  colic,  hot  baths,  hot  fomontatious,  and  opium  or  injections  of 
morphia  must  be  given  to  assuage  the  pain. 
Tub  tuberculous  kidney  (i'ig.  348)  need  only  briefly  be  referred 


to  here,  as  it  is  more  fully  de8cril>cd  in  works  on  Medicine.  This 
affection  may  occur  in  the  courae  of  general  tuberculosis,  or  involve 
the  kidney  secondarily  to  the  bladder  or  prostata ;  or  it  inay 
begin  primarily  in  the  kidney  and  thence  spread  downwards.  The 
tymjdirms  to  which  it  gives  rise  are  verj-  similar  to  those  of  renal 
calculus,  and  it  may  be  impossiblo  to  distinguish  them.  Thus, 
there  is  incroa-ied  frequency  of  micturition  ;  pus,  and  at  times  blood, 
in  the  urine,  and  often  pain  in  the  loin  ;  whilst  later  there  will  be 
B,  tumour  in  the  abdomen  with  characters  like  tlvoi«i  <\«(M:rCtti:&'vnv&s^ 
pyonephrosis.     The  presence  of  tubutcXe  B\ieB"«^iB\«,  a-vA  «A  Vcs^'l^ 
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or  omadation,  and  the  diaoowy  of  flu  tdberdB  1 
urino,  will  point  to  the  natura  of  tlw  OHS.  Trtatmi 
Btitutionat  roinodiee  for  tubenle  dwnld  ba  tmplojed,  and  lAv 
pyonephrosis  or  r  perinephiitio  alMOMa  haa  lOnnad,  nephrataar 
may  bo  resorted  to.  When  Uw  tabcnmlmu  dapoaita  an  limitM 
they  nuiy  be  cut  or  scraped  away,  iodoform  emnUoa  ^ipliad,  aad 
the  cut  surfaces  sutured.  Neplino6oinj  ahonld  narar  ba  nnilw 
takeu  unless  it  seems  clear  Uiat  tiie  diaeaae  ia  limilgd  to  ma 
kidney,  the  exception  rather  tl>ut  the  rule,  and  »  pcant  liut  oiB 
only  be  ascertained  with  certain^  by  e^lontion  thnmi^  A*  front 
wait  of  tho  abduinen. 

CvsTii  oi^  THE  KinxEv.— SenMU  and  hydatid  oyita  may  oeoar  is 
the  kidiioy  us  elsewhere,  but  tlie  qoeation  of  tlimr  ■i"(p»««i",  wUA 
is  often  attended  wjth  mooh  difflenMw,  oannot  ba  diimiMawl  Imh*. 
They  ore  very  rare.  Cysta  of  mall  «•  are  oommon  in  euiMttion 
with  Hoine  forms  ot  chroma  Brigbtfa  diaoaae ;  bat  Uuaa  oob  oob> 
ceni  the  i)iithe]<^Bt.  llie  ao-oallad  oyrtio  degenentioa,  am  to 
urinurj'  obstruction,  pyeliliB,  pyunepliTOBB,  fto.,  baa  already  baas 
oUiuled  to. 

Ti'MOVHS  CF  TitB  KIDNST. — Sarooma  and  carcinoma  an  At 
only  tuiiioni's  which  need  be  wlerred  to.  They  an  tJtmottriwd 
by  a  swelling  in  the  logion  of  the  kidney,  dnlneaa  in  the  flank,  Ifae 
prosenM  of  the  colon  in  front  of  them,  the  abaence  of  fliiotMtfaB 
unless  they  are  of  a  cystio  diaraotar,  blood  in  the  nrina,  and  fq|Bd 
emaciation.  Trmbitnit. — If  Uw  tomour  ia  diagnoaed  whilat  itill 
small,  nephrectomy  may  be  dtma,  thon^  an  early  raeomDOa  ie 
only  too  probable.  When  the  tnmonr  ia  of  large  aiae  and  bM 
formed  atUicsiona  to  the  neighbouring  parts,  it  is  beyond  ttie  rmA 
ot  higilimato  purgery.  It  baa  reoentty  been  proposed,  vben  Am 
tumour  (inly  involves  a  part  of  tiie  kidney,  to  sive  the  heaWij 
]N>i1ion.  That  audi  an  operation  ia  practicable  is  well  diowB  ia 
Fig.  '•W.I,  but  seeing  how  rapidly  recurrence  takea  place,  era  whm 
the  wliolt!  kidnvy  is  removed,  I  fall  to  oee  any  advantage  in  n 
partial  i-etnoval. 

Hi'i-i'KeRStox  ov  L'RtNB  is  the  term  applied  to  the iiiiailiiai 

of  urine  by  the  kidneys,  and  muit  not  be  oonfonndad  witil  nlamllan 
of  uniiu,  in  whii'li  the  urine  is  eeonted  as  usual,  hoi  its  paann 
from  the  bladder  is  obstructed.  In  the  farmer  tlie  WtlHw  M 
empty :  in  thu  latter  distended.  Suppreaeion  aa  met  witii  in  n 
pnietice  in  i^'nei'ully  due  to  the  shook  following  an  openi 
injury  on  the  urinary  oi^cana  in  a  patient  aoflering  from  a 
ri'nal  ilii<cii.-4n.  If  not  reliered,  coma,  convuleionB,  and  death  ban 
[[uickly  ennue.  Trtatmtnl, — Dry  or  wet  oapptng  th*  k ' 
iir  Imths,  free  purging  a  '  '  '  ' 
tiona  of  pilocni'jiiiie,  and  hot  e 
successful  in  i\>licving  the  congeatod  kidney. 


AsFlRATIOM  of  the  kidney  may  1>e  p^rfoi-mod  either  for  tbo  purpose 
of  diagnosing  a  renal  swelling,  or  for  the  relief  of  such  aSections 
aa   h}'<lrone]>hroBiB,  pyonephroeie,  or   hydntid   or  blood  cyets.      It 


Pio.  346. — Rarcoma  of  Icidney.  Tbo  groatb,  whicli  microscopIuBllj  ii  a 
round  cellei]  mrroniH,  only  occupies  the  upper  half  of  the  Viclne; ;  the 
lower  half  of  the  organ  in  free.  It  was  reiuoTed  Irom  a  woman  aged  27 
jears,  but  recurreil  within  a  few  months.  (St.  Bartbolomew'a  Hospital 
MuBeum,  No.  23816.) 

should  be  done  with  the  ordinary  precautions,  any  prominent  or 
fluctu'itiDg  spot  being  chosen  tor  Uie  puncture. 

Nephrotomy  consiete  in  mining  an  incision  into  the  kidney  for 
the  purpose  of  evacuating  and  draining  the  fluid  or  pua  in  ths 
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case  «)t'  liy(lioiM'j)]ir(»sis,  j>y()n«4)hroHis,  hydatid  cyst,  abscoss,  &v. 
Tin-  tumour  may  1h»  oxposod  by  tho  lumbiir  or  lateral  inrisiun  as 
doscribi';!  ill  n<'j»hr«'(t<)my.  An  inciHiun  is  made  into  the  kidney, 
tin*  fluid  allovvt'd  to  run  out,  tlio  wound  thonnij^hlv  irriffattHl  with 
M)m<'  auti^«'|»tit'  solution  and  insutHatcd  witli  iiMloforiii,  a  hirge-sized 
diiiinap'-tulu'  inserted  into  it,  and  vuluniinousdri'ssings  of  al>s<)rl>ent 
j;au/«'  or  tln'  lik«'  aj)i)li(Ml  to  rcci'ive  the  8ubs\xjuont  dischirges. 

Xi:riiic()-J.n  HoToMY  consists  in  cuttiuf?  into  a  kidney  for  the 
I)urj)os('  of  i'xlractin^u:  a  <'alciihis.  The  kidney  may  bo  exiM)w.»d 
i'ithcr  by  the  lumlKir  or  lateral  incision  asdeserilKMlin  nephrecUmiy. 
If  a  stone  is  fi'll,  an  iiuision  should  be  ean»fully  made  over  it,  the 
tin;:<M-  or  fornjis  intrtHlucrd.  and  tin*  stone  t'xtructHl.  If  one  cannot 
]m'  f»lt,  a  n««dl«'  sliould  Ih'  thrust  into  tin*  kidney  at  sevei'al  situa- 
tions  and  tlii-  failing,  an  incision  sbouhl  1m»  made  into  it,  and  the 
tiii^f-r  and  a  |»ro]M'  iniroduced  to  search  for  the  stone.  A  draina^- 
tulx'  >)iould  ])•■  placed  in  tlie  wound,  nn<l  an  aniisi'ptic  and  absorlM^nt 
(lrt's>iiiir  ai»i»lied.  Tlie  urine  will  at  tirst  escajx*  through  the  wound, 
but  will  ceaM-  to  do  so,  as  a  rule,  after  a  lonpT  or  short«T  inter\'al. 

NKriiKKcroM Y.  or  removal  of  the  kiclnev,  may  hi*  done  for  — 
1.  A  larjire  leual  calculus.  2.  Tuberculous  diseusj' with  exliaustinir 
disiliar;4-e.  .{.  lIydrone])liro.sis.  4.  ^rali<;nant  and  other  tumours. 
It  lia>  al>i)  ])e«'ii  d(»ne  for  .').  Moveable  kidney  attended  with  seveiv 
n«ural;i^ic  ])ain,  ])ut  for  su(^h  nej>hn)rrhai»hy  should  1h?  fii-st  tri<Hl. 
'Vh*'  ojirration  may  lie  done  without  opening  the  ]»eritoneuni  either 
]»\  a  lumbar  <»r  a  lateral  incision,  or  throu;;:li  the  jwritoneal  cavity, 
tlic  iiici^JMii  IhIuj^  tli«'n  n»ade  eitlier  in  the  linea  a!ba  or  liuea  S4Mni- 
luiiaris.  I'h  fnr«'  r«'mo\in;^a  kidney  the  sur«;<M)ii  should  mak«'  sun* 
til  i!  .1  ki»lmv  <xi>t*^oii  the  ojjposite  side,  an<l  is  fairly  healthy.  This 
may  he  a^<ertain«Ml  in  some  measuif  by  estimatin;?  the  amount  of 
ur«  a  M-cret*  «1.  hy  j>a>sin'r  a  C4ithet<'r  into  th(*  uretei-H  in  fenniles 
and  e(»ll<i  tiiiL''  and  te>tin;<  the  urine  thus  obtain(>d,  or  better,  by 
«  \jiloiiui:  tK'iii  the  front  thi'ough  an  aiNlominal  incision. 

Th'  » it iii-j.i  riicin  il  c/nration,- -\{  the  incisi^ai  is  made  in  the 
hniiliir  r<v:ioii  it  may  he  vertical,  T-shai)Ml,  or  obli()uo  like  tliat  of 

lotoiiiN.  If  th"  lateral  incisi(»n  is  chosiMi  it  slnmld  lie  made 
hliijiK  iy  from  n»ar  the  tip  of  the  last  rib,  towanls  the  anteiior 
-uinrioi  >jiiiif  (»t  the  ilium.  It  is  the  one  I  hav<'  always  erapli>ytHl 
my-^eh.  aini  oiie  now  in  common  use  at  St.  Harth(domew*s,  its 
a<lvaiitaL:i  -  h<in^'  that  it  combines  the  facilities  of  the  intni- 
l)iitonia!  ami  th«' greater  safety  of  the  lumbar  incision  as  it  does 
not  in\Ml\.-  o|»  iiiiiL"  th»  ]n'rit«»ne.il  •avity.  The  kidney  having 
h.Mii  fxp' •«.•(!  hy  any  of  thes*.*  incisions,  the  cajwule  .should  l»o 
opened,  th'-  tiiiLT*  r  intii»duced,  an<l  the  kidney  enucleat^tl  from  its 
^•.l|>>^u!•  :  th'  I' nil  art<rv  and  Neiu  should  tlien  Ih»  swuivly  ti<*d 
with  ./  -ilk  li;:.ifun'  ]^a-^^^•d  round  them  by  an  aneurysni-ne<>dle,  and 
fh'-  iiii-t'-i  -'■(  Ni<d  ^«p.»vale\y  iu  a  ^v\u\\vv\  >»;vv\.    '^W.  VxvUvqv  may 
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now  bo  removed  by  oiittiiiK  through  the  pedicle  with  HCissors,  and 
the  wuuitd  diuined  and  druued  untiwurtic^y. 

Tho  ititnt'pfriUmeal  n^ierntio/t.- -Thia  coi)Hi«ts  in  opening  the 
poritoncHl  ULvitj  by  uno  of  the  indsiunH  mentinnnl  aliovu,  drawing 
the  intoBtinet)  luide,  und  thuii  exiwsing  the  kidney  by  cutting 
through  tho  jH-ritoncum  in  front  of  it  exttnml  tu  the  colon.  The 
TesHols  aro  tht>n  tied  Mrjiarately.  the  kidney  removed,  and  the  peri- 
toneum iinitttl,  tho  BQiue  pretiiiutionM  Ixiiiig  lulopted  iik  after  on 
ovariotomy.  A  druin-tiilit!  is  pufttod  by  !iom<r  HurgtiotiH  through  a 
couQtor-ii]>eniTig  in  tho  loiu,  and  the  end  of  the  uretyr  brought  out 
of  tho  wound. 

The  iliiugrrt  iif  Hr;>/i rrcfmny  are — 1.  Severe  shock.     2.  Ezceetuve 


UraUs.     (Brjant's  Surgory.) 


hn'monhogr.  'i.  t^iippreHtiion  of  uiiiio  from  diseane  or  absence  of 
tho  opposite  kidney,  -i.  Pcritonitin  fwm  woundingtheperitoneum. 
J.  Ijuccratiun  of  the  colon.  <i.  Tncluoion  of  the  venit  cava  in  the 
ligature  of  tho  pedicle  and  injuiy  of  tho  duotlonum  in  operating  on 
the  right  Hide. 

NEI'HROItRiiAniY  is  an  operation  for  fixing  a  floating  oi  moveable 
kidney  by  exposing  the  kidney  in  the  loin,  and  attaching  it  with 
fluturcH,  passed  thnmgh  the  capsule,  to  the  parietes.  It  should  only 
be  done  where  there  vt  much  pain  and  constant  miSering  which 
palliativea,  mich  oh  wearing  a  tnipportingbelt,  have  failed  to  relieve. 

I'rinari/  DrpiisiU  and  Calculi, 

Uni^Asy  DErosira  are  divided  into  tho  unorganised  and  the 
organixeil.  A.  The  unirrgtxniird  eornist  of  tho  \ww.\e«>,  •Cnis  -mu:. 
add,  tho  o.i:alato  of  lime,  tho  phoaphatCA,  flw  oya&i  tiT\4»,*fin»  "o^cus 
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>xi<li'  :i]iil  ihf  I'ui'lHiiiiitt'  of  lime.    Only  the  more  common  of  these 
1.  Tin;  iir-f>-s  fortiirily  oiiUod  Hthate:  iiro  the  most  c 


F[i..  .'i;'i|. — I'rk  aciJ  cryntnld.     (Rrjant's  Surgery.) 

milling'  <Ii']iii^it^.  ami  um  foi-tni.-d  by  the  mmbination  of  uric 
1  «illi  iuiiiii.mia,  .■«"lii.  or  lime.  They  .>onLr  in  acid  urine  oh  an 
ip|]ihinis  •inliiiii'dt,  viiryiiiB  in  folour  titim  a  white  or  n  pale  fawn 
:i  lull  k-ihisl   rrrl,      Thpv  (inly  iiiiiM.'iir   as  tht'  uriiio  coola,  and 


of  linic.     (llrjaut'e  Surgpiy.) 


■li>{i|i|KMi'  .t'^.,\i\  nil  ihi'  ti]i]ilii-iitiim  [if  hait,  or  on  milling  alkalies. 
'riii>ii;:Ji  ;.'i'ii.'r;illy;iiiir>i']ilLims  tlicy  soniL'tiiiioH  pit'iicnt  tho  cTyitalline 
fcivni-  ^■■■ii  ill  rij-.  ;('ili.     The  wnite  of  uiiuiumia  oocun 
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otdy  in  very  add  urine,  as  a  yellowish-pink,  red,  or  brick-dust  red 
CTTstalline  sediment.  The  cryntaXe  are  often  of  large  si?^,  and  the 
depomt  is  then  known  an  red  tand  or  gnivd.  They  usually  occur  as 
rhombic  prisms,  or  loDg  uval  plutes  with  ncute  anglcm,  and  are  often 
mixed,  forminf;  n  settee.  The  variouH  kiude  are  vtrna  in  Vig.  3^1. 
They  are  eoluble  in  alkalioa.  Tho  raui«a  of  the  presence  of  urio 
acid,  as  well  as  of  the  urates,  are: — 1.  Bapid  tissue  waste,  as  in 
fevers;  2.  Over-miiulf;onco in  animal  food ;  3.  Dyspepsia:  4,  Con- 
geatioD  of  tho  kidney ;  5.  Gout;  and  li.  JJofident action  of  the  skin. 
'i.  The  oralatt  u/  limt  is  a  crystalline  deposit  and  assumes  two 
toims,  the  octahedral  and  tiie  dumb-boll  crystals  (Fig.  3o2).  On 
holding  the  urine  up  to  the  light  the  crystals  are  seen  in  it  as 
minute  shining  particles.    The  aiiiitt  ore  :^1.  Nervous  exhaustion 
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from  overwork  or  sexual  excesses.     2.  Dyspi^pwia  induced  by  sac- 
chariue  food,  excess  of  alcohol,  or  vegetable  diet. 

4.  PkotpliiiUi:  deposits  occur  in  three  foniia,  (n)  phosphate  o( 
lime,  [b)  phosphate  at  ammonia  and  magnesia,  or  triple  phosphates, 
(c)  the  two  former  mixed,  or  the  fusible  phosphates.  (")  Fluaphate 
of  lime  forms  a,  white  cloud  or  amorphous  deposit  of  pole  granules 
or  spheroids,  two  of  which  adhering  form  the  so-called  false  dumb- 
beU ;  or  a  crystalline  deposit  of  six-aided  prisms  collected  into 
sheaths  or  bundles  (Fig.  'io'i).  It  may  be  inistiikcn  for  albumen, 
or  when  in  considerable  quBintities  for  pus  or  mucus.  Tho  urine  is 
usually  alkaline,  but  may  be  neutral  or  even  feebly  acid,  [h)  The 
ammonio-mnguffium  phmjihiitKS  occur  in  thu  form  of  largo  triangular 
priems  with  truncated  extremities;  as  four-Hided  prisms;  us  six- 
sided  plates;  and  as  folinceous  stellar  prisms  on  addiit^ u.v&.'OktmSa. 
(Fig.  354).    The  urino  is  natural  in  colour,  iiBViyxB.\  <it  eSttAw^ ,-^<^ 
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upon  them  of  tho  Fame  or  other  (if  the  urinary  salta.  The  calculi 
moat  frequently  met  with  in  thi>)  aitutitioii  are  (I]  the  uric  acid, 
(2)  the  oxalate  of  lime,  and  (:i]  the  fusible  or  mixed  jihonphates. 
The  rai«r  forms  arc  (4)  tho  urato  of  umnionia :  (5)  the  rystic 
oxide  or  cyetiiio ;  (6)  the  t>hni']>Iiate  of  liiue :  (T)  tho  ])hoe]ihate  of 
ammonia  and  maffnexia,  or  triiilc  phoHiihate;  (8;  the  tarlmiiBta  of 
lime;  (R)  tho  xaiithtc  or  uric  oxide:  (10)  the  fibrinous;  (It)  the 
blood;  (12)  theuro-stealilh;  and  (ID)  tho  xilicioua.  T}io  hixt  seven 
being  exceedingly  rare  are  not  dcwrilxtl. 

1.  Tho  URIC  ACID  CALCULI  are  the  most  ininmon.  They  arc 
generally  of  modenito  siiie,  oval,  and  laterally  comprcRaed,  of  a 
nut-brown  colour,  siuonth  or  finely  )imni:l>ir,  modHratcly  heavy  and 
haid,  ftnd  laminiited  on  Mcction.  They  are  eom|iiet«ly  dcHtroyod  in 
tho  hIow-i>i|)i'  flume,  giviiip  off  n  iinoll  of  biinit  fcnthiTH,  Thoy 
are  iiisolublo  in  weak  hydroohlnrif  tuid,  but  wiluble  in  wann 
alkalieM.     When  treated  by  nitric  n<-id  iinil  <ivii)H>riit<!<l  to  dryiiCBS, 


Oxniate  of  lime 


on  the  addition  of  a  drop  of  ammonia  a  purple  colour  is  produced 
{tfiirrj-i'lf  tnt).  The  nudeuB  is  s'^'^ralb"  eomposod  of  uric  acid, 
sometimes  of  oxalate  of  lime,  and  is  generally  foi-nied  in  the 
kidney.    These  calculi  oc<^ur  mofit  freiiuently  in  i/iiiith  and  mUliUragr. 

2.  Tub  ox.iLATE  op  li«e,  or  mulukkry  calculi  (Figs.  .155, 
33B),  as  they  are  often  i?al)ed  from  their  TOBemblanco,  when  first 
removed  covered  with  blood  from  the  bladder,  to  a  mulberry,  are 
generally  of  moderate  sim,  globular  in  shape,  usually  of  a  dark- 
brown  or  mahogany  («lour,  rough  and  tuberculaUid,  very  hard 
and  heavy,  and  crj'stalHne  on  acctiou.  Tliey  are  only  jiartially 
destroyed  in  the  blow-pipe  flame,  the  rcsiiluc  bfing  alkaline  and 
efferrescing  with  nn  acid.  They  are  insoluble  in  au'tic  acid,  but 
soluble  in  hydrochloric  ncid.  The  nucleus  is  generally  composed  of 
oxalate'  of  linic,  but  may  consist  of  uric  acid  or  urat<>  of  ammonia. 
The  nucleus  is  usually  formed  in  the  kidney.  These  calculi  are 
most  frequent  in  midiUr  aye. 

'&.  Till!  piiospiiATiti  CALCULI  are  of  three  kinds : — (a)  tho  phos- 
jihate  of  lime  or  earthy  phosphate ;  ('<)  the  ammonio-maguesian  or 
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tiqile  jUtotptMbe.  Mid  {f)  the  pho^hate  of  lime  with  the  ohudcm 
DuigaMiAn  phosphate.  th«i  mixed  or  fnablt'  phiepfaate.     C~ 
the  last  is  the  onlj'  comtaaa  form.     It  ia  hsuoUt  of  lai^  a 
of  whit«  outuur.   Binuuth.  «>tt,   triable,  earthr   and  lamini 

section,  and  of  irr^ulor  shape,  taking  that  of  the  nucleiu  on  n        

it  ia  tonned :  it  fuwe  when  heated  in  the  hh>w-pipe  flame :  m  ■- 
•oluble  in  warm  a]kali««,  but  is  aolnhle  in  ac«tir  add.  IIk  nudeoi 
H  mmpaaed  of  uric  add.  oxalate  of  Lime,  or  of  some  furoign  boilj 
otb«>r  than  a  ckIouIub,  a»  a  piece  of  cathet«r,  hair-pin,  blood,  or 
fibrin.  It  oocitn  mn^  frcqoentlv  in  the  l«l<r  periods  of  life,  aad  la 
then  ^nerally  produued  a«  follows: — A  oili-uliia  ur  utlutr  tbttaga 
body  irritates  the  mucous  membrane  of  the  bladder,  and  a  SMretiaii 
of  mucus  is,  in  ronae>|ueuc».  poure<l  out.  Tbia  mucus  doounpoiiM 
the  urea  contained  in  the  urine  into  carboiiatii>  of  ammonia  and 
water.  The  oirbonate  of  ammonia  unites  with  Uu'  arid  phosphutea, 
and  an  inmluble  mixed  phosphate  of  ammotiiii.  nia^raia  and  Umo 
in  tbrotrn  down  and  ilejKMiitMl  on  tbo  forcipi  body,  llenco  tbioe 
calculi  arc  utily  nirt  with  tu  alkaline  c>intliLion:«  of  tlw  urine. 

AItbi>U)tb   lulculi  may  hf  cbicHy  conipoMd  of  one  coniitituent, 
thoy  aro  more  often  ci>tn|>iwl  •>(  neveTa],  which  may  bo  arnngnl 
in  alternate  layws  (lillrrHittiHi/  fiUuUt).     The  fumtatiun  of  tha 
layers  is  due  to  llie  varying  stale  of  the  pntient's  bnalth  and  atm 
coiiilition  of  tho  mocinis  niimbrano  of  the  hludfler- 
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ExTtiox'KKsio.v  or  RTriPi.t  VKStc.C  Lh  a  maltnrmatiun  in  which, 
in  ninimiiupnn'  of  un  amwl  iti  the  devcIopiuHnt  of  the  aiitrrior  wall 
of  the  liluilijer  anil  the  coneapiiiiding  purt  of  the  ubdoniinnj  p*rie4^, 
the  ]ioiit«ri<ir  wall  of  the  bhulder  is  pushed  torwanl  by  Ibe  prewari) 
of  the  abdouuiial  vi.-B-eni.  ami  ]inilruik><i  as  a  red  velvety  tumour. 
It  iN  iiHWH^iHloil  with  ejiifpadiaa.  or  ebHoniv  of  ihe  upp«<T  wall  of  the 
unthn,  imd  with  failure  of  union  of  th«'  jiuliir  Uines  at  tho  «rtn- 
phy»i«.  The  testichM  un-  froi|uently  retained  in  fiildn  Iik«-  the  labia 
un  either  aidt'.  Il  ia  atluniW  with  extreme  disoiimfort  tt%mx  thu 
onoMant  dribbling  away  of  the  urine  (p>ni  the  mouthi  of  the 
uniiora.  whitJi  can  in-  neon  on  the  nurf*™  o(  the  tumour.  Trttit- 
iH'»(,— Many  (ijieriiti'iiiii  buving  for  their  object  the  rloainx  in  uf 
the  lilndiler  by  HafB  of  ijcin  taken  from  tbir  adjareiil  alidnniiiial 
wall,  ha«e  b^en  perfonued  for  the  relict  or  cure  uf  tlie  di^fomu^. 
Varinui*  attnmptfl  have  aim  Iwon  made  tu  (urn  the  uroti'n 
colon  or  rMTluiu,  but  witliout  siie(>«i.  Heo'iilly  Tnmdelenbargli 
succeeded  in  reducing  the  gup  )N>twenn  the  piibi-'  lionee  by  ■ 
ing  the  Movitiac  xyncliKndruM*.  m,  that  bo  wu>  enabhd  at  a 
Msjiumt  aittinff  to  bnii>[  thi>  niarginn  of  th*  uiueuus  ■ 
timber  in  roatoct.  and  Uwn  unit«  thmn  by  a  pla«tic  upocatisn.  J 
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newly-foi-med  bladder  is  in  this  way  lined  with  mucous  membrane 
instead  of  haying  its  front  wall  closed  in  by  skin.  The  objection  to 
the  skin  flap  is  Uie  growth  of  hair  into  the  bladder  at  puberty  and 
its  incrustation  with  phosphates.  If  no  operation  is  imdertaken  a 
properly-shaped  urinal  must  be  worn. 

Cystitis,  or  Inflammation  of  the  Bladder,  may  vary  from  the 
mildest  catarrh  to  the  most  intense  inflammation,  involving  not  only 
the  mucous  membiune  but  the  other  coats  of  the  organ  as  well. 
For  the  purpose  of  description,  however,  it  may  be  divided  into  the 
Acute  and  Chronic. 

Acute  cystitis. — Causes. — In  its  most  intense  form  it  is  nearly 
always  the  result  of  injury  or  operation,  as  the  passage  of  instru- 
ments, irritation  of  sharp  fragments  of  a  crushed  calculus,  &c.  In 
its  milder  forms  it  may  be  due  to  the  extension  of  inflammation 
from  the  urethra  as  in  gonorrhoea,  or  from  the  ureters  in  calculous 
pyelitis;  to  the  exhibition  of  certain  medicines,  as  cantharides; 
and  occasionally  in  gouty  subjects  to  exposure  to  cold, 

Symptoms, — In  the  acutest  forms  there  is  intense  pain,  and 
strangury,  i.e.,  a  continual  desire  to  void  urine,  which  is  passed 
drop  by  drop  in  a  spasmodic  manner;  whilst  there  is  high  fever, 
rapidly  running  into  a  typhoid  type.  In  the  less  acute  or  more 
common  forms  micturition  is  still  very  frecjuent,  with  increased 
pain,  as  soon  as  a  little  urine  has  collected  in  the  bladder,  in  conse- 
quence of  the  stretching  of  the  inflamed  mucous  membrane.  The 
urine  is  scanty,  high-coloured,  often  blood-sttiined,  and  mixed  with 
mucus  and  jius.  The  fever,  though  generally  high,  is  less  marked 
than  in  the  acuter  case?,  and  may  be  of  a  mere  transitory  character. 

PatholtHjy. — In  the  milder  forms  the  inflammation  is  limited  to 
the  neck  of  the  bladder  and  to  the  mucous  membrane  only.  In 
the  worst  forms  it  involves  the  whole  bladder,  and  extends  to 
the  muscular  or  oven  the  peritonei  J  coat.  It  may  terminate  in 
1,  resolution;  2,  chronic  cystitis;  3,  ulceration  or  gangrene  of 
the  mucous  membrane;  4,  abscess  in  the  walls  of  the  bladder; 
5,  inflammation  of  the  kidneys,  or  more  rarely  of  the  peiitoneum ; 
and  (),  saprocmia,  i)roduced  by  the  absoi-ption  of  the  products  of  the 
decomposing  urine. 

Treatment. — The  cause,  if  possible,  should  l)e  removed.  Thus, 
if  there  ai*e  fi-agments  of  calculus  in  the  bladder,  they  should  at 
once  be  extracted  by  the  large  evacuating  catheter,  any  that  cjin- 
not  be  got  away  being  crushed;  or  perhaps  better,  the  bladder  may 
be  oi)ened  by  a  median  incision  in  the  perineum  and  thoroughly 
washcil  out.  If  a  catheter  hsis  been  tied  in,  it  should  at  once  be 
withdrawn.  Hot  .sitz-baths  should  be  given  night  and  morning, 
leeches  applied  to  the  perineum,  8U]>po8itories  of  Tnoii)hia  placed  in 
the  rectum,  and  salicylate  of  soda,  hyoscyauiw*,  ^TA'82CsL"8X\<^.^SlS>D»a 
urine  be  ucid,  administered  to  relieve  s'trvvu^vw^,     ^0\  «Na\\cv:^^>»Ns^ 
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ohoulil  be  ATniiled,  Uie  diet  restrirtcd  to  milk,  aiid  the 
wnitht<d  out  with  hot  water,  or  when  the  tiiine  is  donxnpoMd,  with 
a  WRok  antiaeptic  lotibn  ae  boric  acid,  ntlnl,  dc.     If         '  ' 
iDoreaaeH   the   irritution.    the  blailder  in   ai-vure  cua 
drained  by  an  inci'ion  ia  the  perineum. 

CuROKir  CYSTITIS  IB  much  more  freqnriit  than  the  ilcuIv  vuia^, 
and  ill  itfl  mildext  form  if  known  as  rabarrh  of  th>-  blodilet.  riuKw*, 
— It  taay  ho  a  seqwl  to  an  acute  attnck:  or  it  may  bo  rhrmuc 
from  the  coinmencenieiil.  and  may  thwi  bo  due  to  a  otouft  or  otlKr 
fon-i^  body  or  a  growth  in  the  bladdi-r,  ulwtrutrtion  to  the  urituUT' 
outflow,  lu  from  an  eiilarpxl  prvatati-  or  Btnctai<-  of  lh<>  iirethnt. 
the  exti^ntiinn  of  gniiiirrhii'a,  ]iarult«H,  oTer-dictenaien  cir  otnnjr  of 
the  bluiMer.  or  the  spiruil  of  iTiflaiuniHtion  from  the  ni-if;hhnarinf> 
orftuni, 

T/u  Mi/mfil4,m*  are  niinilar  to  thoee  of  acute  ryBtitin.  but  am  mneh 
milder  in  inleiiBily.  Thus,  there  in  increoHed  frequency  of  luiotnri- 
tiun.  the  putient,  perhaps,  liavinf;  lu  makn  water  every  hinir  tir 
half-hour,  the  dexire  to  do  ao  beinfc  eeiMTnlly  wi  ur(R<nt  ihat 
w  unable  to  eontttil  it.  Thia.  ne  in  thn  acute  Turicty, 
to  Ihe  etntchinjr  of  the  inflamed  miicoux  meuibrune  an  bu 
ItiW  ounroH  of  urine  enllert.  The  )Hiin  umially  oiivisoA  iniioediatolf 
Uie  Uailflcr  ia  relieved.  The  urine  is  characteristic  :  it  ^nnetnUjr 
cnntaiiiH  larttn  i|nantitiM  of  ropy  muciis  and  piiti.  whii-h  tomii  on 
Rtandinit.  a  distinct  layer  at  the  bottom  of  thu  containin};  rewnil. 
It  ia  often  alkaline,  and  BmnotJmee  highly  ammoniaeal  aiid  oflra- 
niTD  from  thn  dercnnpontion  of  the  urea  into  carbonate  of  anmonia. 
This  decompoMtion  in  Imiaghl  about  by  fermentation,  probabljr  art 
up  by  the  preaentnot  nticro-ur}pmiBina(4/i>r(n>MiM  urru)  that  har« 
l^iincd  ufliuimion  either  by  the  uw  of  a  eon  tarn  Lnated  catheter, 
or  by  inakin^  their  way  nloni;  the  Htrinjiy  niiunu  that  may 
hai<s  shout  thn  un-thni.  PuthiJiiiiy. — The  muoniiH  ineiuhnne  ia 
thirkened.  Telvi>tv.  moltled  with  ]iatch<-H  of  a  i[ark-i>lati<  or  tvd 
nilour.  and  uiay  be  coveted  with  muco-piu>  and  twuii-tiniea  with  m 
dopoMt  I't  phriiiiihatrR,  or  it  may  even,  in  pinrrs.  be  diwtmyod  by 
ulrfmtiiin.  The  muwular  coat,  where  thoi«  hau  bi^n  obntractioa 
to  (he  outflow,  bemmeii  tbidteiied  and  farciculalvd,  the  hyp«r- 
tnphied  fibtva  gitini:  the  interior  of  the  bladder  a  columnar  and 
ru(co*o  nppnnrance.  Tn  plon-a  the  mnooua  innmbrann  may  prntrnde 
Wween  thi>  taacjculi  of  the  muHCular  cniat,  formiiiif  wieculi  wUdl 
may  Uvonin  rre«ptad<4  for  urine,  and  in  whieh  ealcuh  may  lonn. 
If  the  eynlitiii  i*  allowed  to  continue,  thn  kidney*  may  flubaequentty 
b«iome  affnded. 

Trrtitmr-Hl.~A»  ill  the  acuta  form  the  caiwe,  an  atricturv^  atooa, 
&«.,  miiol  HiKt  be  nimoT'^.  lu  where  thi*  ia  impraciicable  tbv  tnKt- 
mi'lil  at  Unit  can  only  be  palliative.  The  diet  ahould  be  un*tima- 
htitig.  au<l  alcohol  in  any  form,  ua  u  rule,  furbiitden.    A  |iuralf 
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milk  diet  is  at  times  most  successful.  Internally,  such  medicines 
as  buchu,  uva  ursi,  balsam  of  copaiva,  salol  and  chlorate  of  potash 
should  be  given  where  thick  ropy  mucus  is  passed  with  the  urine ; 
and  benzoic  acid,  which  in  its  passage  through  the  system  is  con- 
verted into  hippuric  acid,  may  be  tried  when  the  urine  is  alkaline. 
Locally,  the  bladder  should  be  washed  out  twice  a  day  with  some 
antiseptic  solution,  as  boric  acid,  nitric  acid,  coirosive  sublimate, 
quiuioe,  &c.  The  best  results  are  sometimes  obtained  from  water 
as  hot  as  can  be  borne.  Great  care  should  be  taken  that  all  instru- 
ments are  rendered  thoroughly  aseptic  before  use.  In  severe  cases, 
wheie  other  means  have  failed,  the  bladder  should  be  placed  at  reat 
by  perineal  cystotomy  and  subsequent  drainage  for  some  weeks. 

Irritability  of  the  bladder,  by  which  is  meant  a  too  frequent 
passing  of  water,  is  often  spoken  of  as  a  disease ;  but  is  no  more  so 
than  ia  pain,  since  it  is  only  a  symptom  either  of  disease  of  the 
urinaiy  organs,  or  of  some  general  state  of  the  system,  as  hysteria, 
Bright^s  disease,  &c.    The  cause  should  be  sought  and  treated. 

Inversion  of  the  bladder,  and  hernia  of  the  bladder,  are  both 
very  rare,  and  are  not  here  described. 

Atony  and  paralysis  of  the  bladder.  Both  these  terms  are 
applied  to  a  want  of  sufficient  contractile  power  in  the  muscular 
coat  to  expel  the  contents  of  the  bladder ;  but  in  atony  the  want  of 
power  is  the  result  t)f  loss  of  tone  in  the  muscular  fibres,  while 
paralysis  is  due  to  the  failure  of  nervous  infiuence.  Both  con- 
ditions must  be  distinguished  from  the  mere  inability  of  the 
bladder  to  empty  itself  on  account  of  obstruction  to  its  outlet. 
(See  Jieientiou.) 

Attmy  may  be  due  to — 1.  Simple  ovor-distension,  consequent 
upon  the  patient  having  volimtaiily  or  comi)ul8orily  held  his  urine 
for  too  long  a  period,  whereby  the  muscular  fibres  are  over- 
sti'etched  and  unable  to  recover  themselves.  2.  It  may  be  the 
result  of  gradual  distension  owing  to  enlarged  prostate  or  stricture. 
In  consequence  of  the  obstruction,  the  bladder  does  not  empty 
itself,  but  some  iu*ine  remains  after  every  act  of  micturition ;  the 
amount  retained  gradually  increases,  the  bladder  becomes  dis- 
tended, and  its  fibres,  if  the  patient  is  old,  become  stretched,  and 
lose  their  tone  instead  of  becoming  hypertrophied  as  commonly 
happens  in  a  young  and  healthy  person.  3.  Again,  atony  may  be 
due  to  cystitis,  owing  to  the  inflammation  having  spread  to  the 
muscular  coat,  which  then  undergoes  fibroid  or  fatty  changes. 

Symptoms. — The  patient  complains  of  inability  to  hold  his  urine, 
or  that  it  constantly  dribbles  away,  or  that  he  has  to  pass  it  very 
frequently.  The  involuntaiy  flow  occurs  at  first  during  sleep; 
afterwards  on  any  exertion  causing  contraction  of  the  abdominal 
muscles.  These  symptoms,  although  often  \v[v\^to^ct\^  ^'^^^viw  <A 
as  incontinence,  are  really  thoBO  of  xeteiv\\oiv,  ^i^^^  XAaA^ev  \i^vw^ 


the  wiiy  iiiontiorKul  uiidor  their  respective  li 
1111(1  at(jnv,  cystitis,  dihitiition  of  the  ureters 
zation  t)f  the  kidney  rapidly  ensue  if  th 
truuble  cannot  bo  relieved. 

True  jHirafyais  of  the  bladder  is  near 
disease  or  injur}'  of  the  brain  or  spinal  c( 
except  in  general  paralysis.  The  bladder 
empty  itself,  and  becomes  distended  as  in  i 
hold  no  more,  the  excess  overflows  throng 
also  paralysed.  Re/lex  paralysis^  howeve: 
injury  or  surgical  opei'ation,  especially 
The  local  trfotmeut  consists  in  the  reguL 
two  or  throe  times  daily. 

TUUEUCLE    OF    THE     BLADDER    is    rai-e 

secondaiy  to  tubercle  in  other  parts  of  t 
Thei*e  is  pain,  hoomon'hage,  and  other  sign 
the  diagnosis  will  depend  on  the  exclusion 
stone,  tumours,  &c.,  and  the  presence  of  1 
and  of  the  tubercle  bacillus  in  the  urine, 
constitutional  remedies  for  tubercle  shouL 
with  such  local  remedies  as  are  indicated 
assuaging  of  the  pain.  These  failing  to  i 
tomy  may  be  done  and  the  bladder  wash* 
masses  of  tubercle  as  permit  of  it  scraped 
Vesico-ixtestixal  FI8TUL.V  may  be  1 
J  passage  of  faecal  matter  and  gas  by  the 

source  of  great  discomfort.    It  commonly 
or  other  form  of  ulcemtion  of  the  intest 
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and  appear  as  soft,  flocoulent  growths  rasembling  the  viUi  o( 
the  chorion  (Fig.  358).  They  are  the  most  common  o(  the  innocent 
growths.  Tht  malignaiil  either  spring  from  the  mucous  or  the  sub- 
muoous  coat,  and  may  fonn  a  large  mass  often  neariy  filling  the 


FiQ.  357. — Mjxomntous  polypi  of  tbe  bln<liUr  fioin  a  cbilj  t«o  jeara  old. 
The  bladder  han  been  everted  aad  is  atmoat  completely  occupied  by  parity 
eeiaile,  partly  Btalbcd,  tianapirent  myxamatoiis  polypi.  Bristles  are  passed 
inU)  the  ureten  which  are  dilsMd  and  thickened.  The  kidoeyH  are  hydn. 
Depbrotic.    (St.  Bartholoruev'a  Hoapital  Mnseuni,  No.  2U7a'.) 

bladder,  or  assunie  a  villous  appearance,  or  merely  infiltrate  the 
walls.  They  have  either  a  carcinomat<iiiH  or  sarcomatous  structure. 
The  ii/m}itirrna  common  to  all  ai«  those  of  a  furuign  body  in  the 
bladder,  with  hematuria  and  absence  on  sounding  of  etoiie.  In 
the  fibroui  awl  myiomatnua  there  are  aigns  of  obstruction  to  the 
urinary  outlet,  pain  and  increased  micturition,  but  little  or  so 
hematuria,  and  the  tumour  may  sometimes  be  felt  with  the  sound. 


&<:  Tiiiiiimis  of  til-  l.!aaa.T 
ofti'ii  (lillinilt  li'  iliiiffiiiw;  mi 
tint  i'kttiic  fv.sUmii.iw,  but  i; 


— VillouK  tumour  of  the  blidi 


without  a  digital  exploration  of  tbe 
takpd  where  H\^^ll•^lln^'  such  an  the 
point  to  a  iniilit(nu.rit  gniwth.  In  t 
quuiitity  of  fluid  ahriiiM  '>•■  '■■''  - 
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wire  or  jaralvano-cautery  loop,  or  by  forceps,  or  be  burned  off  with 
the  actual  or  galvano-cautery.  If  a  villous  tumour  is  simply  torn 
off  by  forceps,  severe  hiemorrhage,  which  I  have  known  to  prove 
uncontrollable  and  end  fatally,  may  ensue.  Tumours  infiltrating 
the  anterior  wall,  if  not  too  lai'ge,  may  be  removed  by  raising  the 
peritoneum,  excising  the  gi^owth  with  the  infiltrated  wall,  and 
uniting  the  edges  of  the  wound  with  sutures.  When  removal  is 
contra-indicated,  relief,  where  there  is  obstruction  to  the  urinary 
outlet,  may  bo  obtained  by  suprapubic  puncture ;  hsemorrhage 
should  be  restrained  by  astringents ;  and  pain  assuaged  by  opium. 

Stone  in  the  bladder  may  occur  at  any  age,  but  is  said  to  be 
most  frequent  between  the  ages  of  fifty  and  seventy ;  next,  between 
the  ages  of  two  and  six ;  whilst,  between  the  ages  of  twenty-six 
and  thirty-six  it  is  rare.  It  may  occur  in  both  males  and  females, 
but  is  decidedly  more  common  in  the  former.  It  is  most  frequently 
met  with  in  the  children  of  the  poor  and  in  old  men  of  the  upper 
classes,  with  more  or  less  enlargement  of  the  prostate  and  of  gouty 
habit. 

The  muses  are  not  altogether  known,  but  (1)  residence  in  certain 
districts  or  countries,  as  around  Norwich  and  in  the  North-West 
I'rovinces  of  India,  and  (2)  deningoments  of  digestion  leading  to  an 
excess  of  urates  in  the  urine  as  from  (a)  improper  feeding  or  poor 
living,  as  evidenced  by  the  fretjuency  of  stone  in  the  children  of  the 
poor,  (/>)  the  abuse  of  alcohol  especially  in  the  form  of  malt  liquor, 
((•)  (xoss  of  nitrogenous  food,  {d)  want  of  sufficient  exercise,  &c., 
are  regarded  as  predisposing  causes.  Betention  of  uiine  from 
prostatic  enlargement,  the  small  size  of  the  urinary  passages  in 
male  children,  and  the  presence  of  a  foreign  body  in  the  bladder 
are  exciting  causes.  The  causes  of  oxaluria  and  of  cystinuria  and 
the  consequent  formation  of  the  oxalate  of  lime  and  the  cystine 
calculus  are  quite  unknown.  In  a  few  cases  a  nucleus  has  been 
formed  for  a  calculus  by  a  piece  of  necrosed  bone  which  has  reached 
the  bladder  from  a  fmctiired  pelvis  or  carious  spine. 

Varieties. — The  three  most  common  varieties  of  calculi  met  with 
in  the  bladder  are  the  uric  acid,  the  oxalate  of  lime,  and  the  phos- 
phatic.  They  may  occur  almost  pure  or  they  may  be  mixed. 
According  to  8ir  Henry  Thompson  the  uric  acid  and  urates  form 
one  half  of  the  number  met  with ;  the  phosphatic  one  quarter ;  the 
mixed  one  quarter ;  and  the  oxalates  only  three  jxjr  cent,  of  the 
whole.  The  uric  acid  and  the  oxalate  of  lime  are  generally  formed 
on  a  nucleus  of  one  of  these  substances  which  has  descended  from 
the  kidney.  The  phosphatic  is  formed  in  the  bladder  itself,  either 
on  a  nucl(>us  of  phosphates  deposited  on  some  inspissated  mucus 
or  a  foreign  body,  or  on  one  of  the  other  forms  of  stone  which  has 
descended  from  the  kidney  and  which  sooner  or  later  acts  as  a 
foreign  body.     The  oxalate  of  lime  is  the  most  slow  of  formation 
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tuti'liM  tx^hind  Iht  j.iib---,  r,i  i„  ,.,.r  m  ui.-  mn.  ..u 
ln)i(t-ittaiiilin)^  iliapuMt  i>(  ih>-  Mwlder  i«n>ryBl«d). 
ruay  ■mni'tinitM  b«  difHMiW  upon  growths  in  thi 
thi-  ulfurutM]  iiiucuUB  until bnuie. 

Tbi' i>rRi''D"fift«*  ••/•liav.-M  nettlii-ttt],  c>-i'tit)«  i»  sn-t  np,  « 
iiiHunitnaliiiti  may  uprnail  up  Uin  orctiMv  to  llie  kidners.  IhuUhk  to 
thn  <:hiin|^'M  diMcriliMl  luidcr  Snri/inil  Ih'tfat"  i-f  Ihr  h'-ilnri/t.  In 
conMYiiii<iiiv>,  iiiimxivi'r.  nf  tho  ohrtnii^ion  of  tfan  nriiiary  tmtlet. 
thn  1>Iiu)d''r  Hiiiy  l^ciime  hyiHilnjpliivd,  and  tho  ui«l«ra  and 
kidnny*  diUlrvl  in  thn  wny  driMrihnl  uiuW  ulrirturr. 

Hftrnjitoaa.-  The  thnv  vhjvt  KymphiTnH  hi« — ^1.  Pain,  p'nonlly 
n-fcm-d  til  til"  I'nd  nf  thn  jM-nut,  nml  wor»t>  »ft»^  miptiiritioii  u 
ncfiiiuil  iif  th'-  i>t>nn'  then  fulling  on  thi'  wiinitii'*'  Irittune  and  Uw 
vnllicif  till' Madd'T  oontroi'tinK  ii|>nn  it.  'l.  FrptjiiontimctilritioB: 
and.  3.  A  littlo  bl'Mxl  in  thi-  iirini',  Thosn  xymploniH  am  incrnaMd 
I'll  I'xeri'ian.  iwpoi'iiilly  ndiii);.  »nd  aft«r  tl)i>  jolting  "f  a  rmAwny 
joiinii^-,  Itc,  Btid  iiro  Irani  tmirkod  tX  nif;ht  when  tho  |«tinnt  is  «t 
n*t.  Illh^r  Hyiii|iliitn'  that  may  U-  )jn.iii'Ut  arti  the  jmiMgL'  u( 
jrmvdl :  Kuildvn  ■t'ipinK«  of  tho  stream  during  micturition  :  tb« 
■I1CO  (rf  miin>-pii>  in  Ihu  iiriuo  uwin^  to  I'vititin :  jiilna  in  mlnltB 
I)nilii|iw  iif  Iho  n-otiim  in  chililreu,  ilua  t<i  nlrainin);: 
'gatioit  ut  thn  ]ira]iuoe  \n  bnyii  ratuMl  by  tho  (ioo«tant  handling 
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to  relieve  pain  after  inicturitioii.  Stone  in  the  bladder  may  be 
simulated  by  cystitis,  an  enlarged  prostate,  a  long  or  adherent  pre- 
puce, a  narrow  meatus,  a  growth  in  the  bladder,  calculous  or  other 
disease  of  the  kidney,  a  peculiar  choreic  condition  of  the  bladder 
(the  stammering  bladder  of  Sir  James  Paget),  tubercle  of  the 
bladder,  and  ascarides  in  the  rectum.  An  accurate  diagnosis,  how- 
ever, can  only  be  made  by  sounding  the  bladder ;  though  in  boys 
the  stone  may  be  felt  by  the  finger  in  the  rectum  whilst  pressure  is 
made  with  the  other  hand  above  the  pubes. 

Soundinf/  the  bladder, — The  ordinarj'  sound  (Fig.  359)  is  a  solid 
steel  instrument  with  a  short  bulbous  beak.  Thompson's  sound  is 
hollow  to  allow  some  of  the  urine  to  be  drawn  off  if  desired,  and 
has  a  handle  like  that  of  his  lithotrite,  to  facilitate  the  necessary 
movements  in  the  bladder.  Having  warmed  and  oiled  the  sound, 
pass  it  like  a  catheter,  letting  it  glide  into  the  bladder  by  its  own 
weight  without  using  any  iforce.  When  the  sound  is  in,  gently 
push  it  onwaixls  to  examine  the  posterior  p.irt  of  the  bladder. 
Then  turn  the  beak  alternately  to  either  side ;  and  depress  the 
handle  between  the  patient's  thighs  to  search  the  upper  fundus. 


J 


Fig.  359. — Onlinary  sound. 

Then  turn  the  beak  downwards  to  examine  the  base  or  lower  fundus. 
If  the  stone  is  not  detected,  let  out  a  little  of  the  urine,  or  change 
the  patient's  position,  or  raist?  his  pelvis  and  try  again.  The  stone 
may  not  be  felt,  beciiuse  it  is  of  so  small  size,  or  has  become 
encysted,  or  entangled  in  a  fold  of  mucous  membrane.  A  guarded 
opinion,  therefore,  should  be  given,  and  a  further  examination 
made  another  day.  A  stone  may  be  known  to  be  present  by  the 
peculiar  ring  which  is  lK)th  felt  and  heard  on  striking  it.  This 
ring  is  quite  unlike  the  sensation  given  to  the  sound  by  its  coming 
into  contact  with  phosphatic  deposits  on  a  roughened  or  fasciculated 
bladder,  or  giowth,  or  with  one  of  the  pelvic  bones.  Having  discovered 
a  stone,  the  next  care  should  be  to  determine  approximately  -1,  its 
probable  size  and  composition ;  2,  whether  it  is  free  or  encysted ; 
3,  whether  there  is  one  stone  or  mort* ;  and,  4,  the  condition  of  the 
bladder  and  urethra.  1.  The  size  of  th*'  sUme  can  be  roughly 
estimated  by  the  amount  of  resistance  offered  on  pushing  it  before 
the  sound  or  by  passing  the  sound  over  it,  and  by  feeling  it  thi-ough 
th(»  rectum  with  the  other  hand  i)ressing  on  the  hypoga-strium.  Its 
exact  size  can  only  be  ascertained  by  seizing  it  with  the  lithotrite, 
the  distance  the  blades  are  then  apart  being  indicated  by  the  scale 
on  the  handle.     The  composition  of  tht  stone  may  be  approximately 
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lithotrito,  and  then  strikinji:  tlu'  other. 

Treat mf  nt. — Tho  stoiio  mav  Ix'  icmovoc] 
or  cutting  [llihotinnn).     In  julults,  lithoti 
tions,  should  be  tho  rule.     In  children, 
years  of  age,  lithot<.)my  has  liitherto  been 
but  I  believe  that  when  the  brilliant  resu 
Major  Keegan  and  others  come  to  bo  bei 
very  young  children,  lithotrity,  as  in  adul 
lithotomy  the  exception.     I  have  myse! 
stones  in  young  male  children,  some  as  y( 
successful  cases  are  now  l)eing  frtniuent 
lithotomy  should  l)e  pnu^tised  in  place  oi 
stone  is  very  large  and  hanl ;  2,  when  tl 
intractable  stricture ;  3,  when  the  stone  is 
the  bladder  is  sacculated.     A  large  stone,  i 
and  a  hard  st<me,  if  not  too  large,  is  n 
Surgoon-Major  Keegan  has  crushed  a  uric 
of  which  weighed  two  ounces  and  three  qu 
lime  which  weighed  one  ounce  and  three  i 
aged  thirteen,  I  cnLshwl  and  successfully  n 
weighing  only  a  few  grains  less  than  an  oi 
ever,  weighing  a])Ove  an  ounco,  and  esixjci 
be  removed  by  cutting,  unless  tho  surgeon 
trity.     Cystitis  and  kidney  disease  rende; 
operations  unfavourable  ;  l)ut  in  these  affe< 
that  crushing,  with  comi)lete  removal  of  tl 
with  more  lisk  than  is  lithotomy.     A  larg< 

tritv  diffinilf  iin    r1mi>»f    1mi*    A.^~ 
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fraf^onts  through  a  large  evacuating  catheter.  Formerly,  it  was 
taught  that  the  presence  of  the  lithotrite  in  the  bladder  for  more 
than  a  few  minutes  at  a  time  was  productive  of  great  irritation,  and 
it  was  consequently  advised  that  the  cnishing  of  the  stone  should 
be  extended  over  several  sittings  of  only  a  few  minutes  each,  and 
the  fragments  allowed  to  be  passed  by  the  natursil  efforts  of  the 
patient.  To  the  late  Professor  liigclow  is  undoubtedly  due  the 
credit  of  having  enunciated  the  i)rinciple  that  the  bladder  is  not  so 
intolc»rant  of  instruments  as  was  formerly  supposc^l,  and  that  it 
was  to  the  presence  of  the  fnigments,  nither  than  to  the  lithotrite, 
that  the  imtation,  cystitis,  &c.,  so  common  after  the  old  method, 
should  be  ascribed. 

The  opiraiiim. — ^The  patient,  having  been  prei)aved  for  the  oi)era- 
tion  by  cai-eful  attention  to  the  general  health,  rest,  and  such  local 
means  for  allaying  chronic  cystitis  as  were  pointed  out  under  that 
head,  should  be  placed  imder  an  anoDsthetic,  with  the  pelvis  raised 
a  few  inches,  the  thighs  slightly  apart,  the  knees  8Ui)ix)rted  on  a 
pillow,  and  the  body  and  legs  well  wrapped  up  in  blankets  to  avoid 


Fio.  360. — Thompson's  lithotrite. 


a  chill.  The  rectum  should  be  emptied  by  a  purge  the  day  before, 
and  by  an  enema  on  tlie  moniing  of  the  operation.  A  few  ounces 
of  urine  in  the  bladder  is  desirable.  If  necessary,  incise  the  meatus 
(a  stri(!turo,  if  i)resent,  should  have  previously  been  dilated),  warm 
and  oil  the  lithotrite  (Fig.  300),  and  pass  it  with  all  gentleness, 
letting  it  glide  by  its  own  weight  through  the  spongy  and  mem- 
braneous portion  of  the  urethra,  and  do  not  depress  the  handle  till  the 
blades  have  reached  the  prostrate.  Then  bring  the  shaft  to  an  angle 
of  35  degrees  with  the  horizon,  and  it  will  glide  through  the  pros- 
tatic urethra,  over  the  trigone  of  the  bladder,  and  may  possibly  be 
felt  to  graze  the  stone.  The  blades  now  rest  in  the  lower  part  of 
the  bladder  and  point  upwards  (Fig.  3()1).  Ilold  the  handle  tightly 
with  the  left  hand,  and,  without  moving  the  instrument,  open  the 
male  bLide  by  drawing  out  the  wheel-shaped  end  with  the  right 
hand,  l^iuse  a  few  seconds  to  allow  the  currents  set  up  in  the 
urine  by  this  movement  to  subside.  Then  gently  press  in  the  male 
blade,  and  the  stone  will  probably  be  caught.  If  so,  continue  the 
pressui'e  on  the  wheel  to  retain  the  stone  between  the  blades,  whilst 
the  button  is  moved  by  the  thumb  to  convert  the  sliding  into  the 
sci-ew  movement.  Rotate  the  instniment  slightly  to  make  sure 
that  the  mucous  membrane  is  not  caught  by  the  blades;  slightly 


cloHng  them  to  allow  tho  currentn  to  Bube 
atone  anil  Inrger  fragments,  witlidraw  th 
tight  homo  to  oiiHurc  complt'to  closure  o 
prevent  lucerotion  of  the  urethra.  Next 
ating  catheter  (No.  10.  or  larger) ;  let  all  t 
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smaller  one,  and  crush  again  and  aspirate  as  before,  repeating  this 
till  all  the  fragmfnts  are  removed.  The  operation  frequently  lasts 
for  an  hour  to  an  hour  and  a  half  or  longer. 

After-treatment. — Oi)ium,  if  no  serious  kidney  disease  is  present, 
may  be  given ;  and  hot  hip-baths  if  there  is  much  pain.  If  there 
is  retention  the  catheter  should  be  used  at  regular  times,  or  tied  in 
if  its  passage  causes  much  irritation  and  pain.  Complete  rest  in  bed 
for  a  few  days  or  longer  should  be  enjoined.  If  cystitis  follows 
the  operation.  Sir  Henry  Thompson  strongly  recommends  a  weak 
injection  of  silver  nitrate  (gr.  i.  to  iyi).  As  a  rule,  however,  I 
have  found  no  after-treatment  required,  even  in  young  boys, 
Indeed  in  several  cases  the  child  has  been  up  and  playing  about  the 
ward  the  day  after  the  operation. 

After-complications, — 1,  Rigors  and  fever,  2,  retention  of  urine, 
3,  acute  cystitis,  4,  prostatitis  and  abscess,  and  5,  orchitis  and 
epididymitis,  occasionally  occur. 
More  rarely,  6,  haemorrhage,  7,  sup- 
pression of  urine,  and  8,  phlebitis 
of  the  prostatic  plexus  of  veins, 
followed  by  pyaemia.  The  impaction 
of  a  fragment  of  the  calculus  in  the 
urethra  (formerly  common  when 
the  fragments  were  left  in  the 
bladder),  cannot  occur  if  the  bladder 
has  been  thoroughly  evacuated. 

Causes    of    death, — Death    may 
occiu*    from    1.    Acute    nephritis; 
2.  Pyelitis ;  3.  Cystitis ;  4.  Perfora- 
tion or  rupture  of  the  bladder;   o.  Peritonitis;   6.  Saprsemia  or 
pyaemia ;  or  7.  Exhaustion.     But  a  fatal  termination  is  rare  except 
when  there  is  some  chronic  kidney  disease. 

Lithotomy,  or  cutting  for  the  stone,  may  be  performed  through 
the  perineum  or  above  the  puhes.  Perineal  lithotomy  may  be  done 
in  many  ways ;  the  lateral,  as  usually  performed,  and  the  median 
will  only  be  described. 

Lateral  lithotomy. — The  patient  should  be  prepared  by  rest  in 
bed  for  a  few  days,  and  the  rectum  cleared  by  a  mild  purgative  the 
day  before,  and  by  an  enema  on  the  morning  of  the  operation.  The 
bladder  should  contain  five  or  tix  ounces  of  urine,  or  if  the  patient 
is  unable  to  retain  so  much,  an  equal  quantity  of  warm  water 
should  be  injected.  Anaesthetize  the  patient,  introduce  a  fidl- 
sized  stuff  with  a  groove  on  the  left  side  into  the  bladder,  and 
try  to  strike  the  stone.  If  the  stone  is  not  felt,  withdraw  the  staff 
and  pass  a  sound.  If  still  unsuccessful,  send  the  patient  back  to 
bed  as  the  stone  may  have  been  passed  per  urethram  or  become 
encysted.    If  felt  by  the  sound,  re-introduce  the  staff,  but  do  not 


Fio.  362. — Thompson's  improved 
evacuator  and  ti*ap. 


sl.itr  t"  ati  u^sistuut.  whii  sliouM  h'M  it 
.iiiiinvity  lnmk.'il  well  up  ihiJit  tlie  i.ubcs  . 
line,  tjcat  yuurself  in  fioot  of  the  patie^tit 
the  left  forefinger  into  the  rectum  to  mak 
and  to  induce  it  to  contract,  enter  the  knife 
be  held  horizontally,  a  little  to  the  left  of  tl 
an  inch  and  a  quarter  in  front  of  the  verge 
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of  the  urethra  (Fig.  364).  Now  run  the  knife,  with  the  point  pressed 
iirmly  in  the  groove,  onwards  into  the  bladder,  keeping  its  blade 
well  lateralizcd.  i.e.,  directed  downwards  and  to  the  left.  Take  care 
not  to  depress  the  handle  too  much  for  fear  of  cutting  the  prostate 
too  widely,  nor  to  hold  it  too  horizontal  lest  the  point  slip  out  of  the 
groove  and  penetrate  the  tissues  between  the  bladder  and  the  rectum. 
Having  entered  the  bladder,  slightly  enlarge  the  wound  in  the  pros- 
tate in  withdrawing  the  knife,  and  pass  the  left  forefinger,  which  is 
in  the  wound,  onwards  along  the  staff  into  the  bladder.  If  the  stone  is 
felt  by  the  finger  ask  the  assistant  to  withdraw  the  staff.  Take  the 
forceps  in  the  right  hand,  pass  them  along  the  left  forefinger  towards 
the  bladder,  and,  on  withdrawing  the 
finger,  o])en  the  blades,  and  the  stone 
will  probably  bo  driven  by  the  gush  of 
urine  between  them.  Having  assured 
yourself  that  the  stone  is  gra8i)ed  by  the 
forceps  in  its  smallest  diameter,  extract 
it  by  making  traction  downwards  and 
backwards  in  the  axis  of  the  pelvic  outlet. 
Re- introduce  the  finger  into  the  bladder 
to  ascertain  whether  there  may  not  bo 
another  stone,  and  if  in  doubt  use  the 
searcher.  Inject  two  or  three  syringefuls 
of  cold  water  into  the  bladder ;  dust  the 
wound  with  iodoform ;  api)ly  no  dressings ; 
tie  the  legs  together  if  the  patient  is  a 
child,  and  send  him  back  to  bod  as 
quickly  as  possible.  If  there  is  haemor- 
rhage, tie  any  bleeding  point  which  is 
seen,  or  if  the  blood  comes  from  the  deep 
part  of  the  wound,  ii\]troduce  the  potti- 
coated  tube  (Fig.  .*i()o),  assuring  yourself 
that  the  end  is  in  the  bladder  by  injecting  Pig.  3<35.— Pttticoated  tube, 
water  and  pjissing  a  probe  through  it. 

Then  plug  firmly  round  with  stiips  of  lint  between  the  i)etticoat 
and  the  tube. 

At  Guy's  Hospital  lateral  lithotomy  is  i)orfonned  on  a  straight 
staff,  by  the  operation  know  as  Key's.  A  go(xl  description  of  the 
metho<l  will  be  found  in  Bryant's  Surgery. 

The  strndurrti  divided  in  the  operatiwi  are: — 1,  the  skin;  2,  the 
suiKjrficial  and  deep  fascia;  3,  a  few  branches  of  the  external 
htemorrhoidal  vessels  and  nerves;  4,  the  tranaversus  perinei  muscle, 
vessels  and  nerve ;  5,  a  few  fibi'es  of  the  accelerator  urinm  and 
levator  ani  muscles;  6,  the  corapreesor  urethrae  muscle;  7,  the 
membraneous  portion  of  the  urethra  ;  and  8,  the  prostate. 

The  danyera  of  tht  operation  are : — A.  Ik/ore  the  point  of  the  knife 


jCs^ 


718  DISEASES  OF  REGIONS. 

h(i8  entrrcd  the  yroove  in  the  staff — 1,  wounding  the  rectum,  either 
from  cuttinp:  too  por])oiidicularly,  or  from  not  having  had  it  cleared 
out  by  Mil  »'noma  ;  2,  wounding  the  artory  of  the  bulb  in  conse- 
(liKiicr  (tt  ])r^iiiiiin<r  tli<»  incision  too  high,  or  directing  the  ]H)int  of 
th«'  knit'i'  sul)s<'(iii('ntly  too  much  upwanls;  and  .'i,  missing  the 
«^vo(>N«'  in  th«'  stuff.  H.  On  luti-rimj  thv  hhnhlr — 1,  letting  the 
]M)int  of  the  knit**}  slip  out  of  the  gi'oovo  in  tho  staff  and  entiT  the 
cellular  tis>u<'  Ix'twrrMi  the  bladder  and  roctum ;  2,  cutting  the 
])U(li<'  !irt«*ry  from  lioldin*::  the  knife  too  much  latenilize<l ;  3,  sending 
the  point  of  the  knife  through  the  posterior  wall  of  the  bladder; 
4,  cuttini:  the  prostate  too  widely,  and  dividing  its  c^ipsule,  whereby 
the  urine  may  bo  extravasiited  into  the  cellular  tissue  of  the  pelvin; 
.'),  \v«»undin^'  the  ju'ostatie  plexus  of  veins;  6,  tearing  the  urethra 
aci-oss,  and  so  ])ushinji:  the  bladder  off  the  end  of  the  staff,  whilst 
trying  to  ])ass  the  fin^i^er  into  the  bladder  (this  accident  is  due  to 
not  making  th<'  o]»enin«,'  into  the  urethra  largo  enough,  and  is  most 
common  in  children  in  whom  the  tissues  are  readily  lacerable) ; 
7,  making  ton  small  an  incision  in  the  prostate  so  that  the  jxii'ts 
ail'  bruised  (»r  torn  in  removing  the  stone,  and  inflammation  is  set 
uj):    S,   si'i/in;^^  the   walls  of  the  bladder  ])y  the  forceps.      Thr^e 

tlifii'iiis    iiiiiii   /»      h.st   itrn.'dril   hi/  ohs( ri'imj  fhr  JoH()irintf  riifrM — l,feel 

the  >tonc  witli  the  sfifjf  before  you  Iwgin  the  operation  ;  2,  see  that 
th«'  lectum  i>  <  nii»ty,  an«l  nuiki?  it  contract  by  introducing  the  finger; 
.'{,  make  th<'  external  incision  free;  4.  feel  futt/i  edgi^s  of  the  gi-oovo 
in  the  statT  with  the  tin«i:er,  and  place  the  point  of  the  knife  hto'ct'u 
them  :  '),  ke«p  the  jxiint  of  the  knife  well  pressed  into  the  groove 
nf  th<'  >tatT;  (i,  tak«'  <'are  that  the  finger  is  pushed  into  the  bladder 
in  K'litit't  with  tho  naked  staff;  7,  do  not  remove  the  staff  till  the 
liniii'i-  touth*'^  thi'  st«in«'. 

77//  //  ///  /'//  s  ui'  thr  ontnifio/t. — In  adults  the  chief  difficidt\'  is 
t<»  «\tra(t  tin-  <t(»ne;  in  (rhildn'U  to  get  into  th(^  bladder.  A.  Tfif 
t/'j/l  iiffi/  ',11  >i>f<r'ii'i  fh'  hhtildr  depends  chiefly  on — 1,  not  making 
tin-  (•jMiiiiiL'^  int(»  tin-  urethra  free  enough,  and  so  ])ushing  the  finger 
lM't\\««ii  tlh'  bla<l(l«r  and  the  rectum;  2.  a  d<»e}>  jwiineum  so  that 
th<'  linL'«  1  cannot  r«a<h  the  bladder;  in  sucli  case  a  blunt  gorget 
niu<t  bi' <ul>-titut»Ml  for  the  linti^er.  W.  TJir  iUfliriiltltA  in  vj-tntrtimj 
f/'n  >/../,,  jiic  1,  tlu'  stone  may  ])e  too  large ;  2,  it  may  get  In-hind 
tin-  ]»ro>tat(';  .I.  it  may  l.>e  lod^^ed  in  a  |M)Uch  in  the  u])jK»r  fundus; 
I,  it  may  !>.■  i-ncysted  ;  .'>,  it  may  break  or  cram]»h'  uj) ;  0,  it  may 
b»'  >o  >niall  that  it  slijts  from  In'tween  the  blades  of  the  forcejw ; 
7.  tlwiv  may  In-  an  enlargement  of,  or  tumour  in.  the  prostate, 
\\h«r«l»\  th<'  urethra  is  «^reatly  len^then<'d ;  H,  theit»  may  be  some 
rickety  or  oth<r  (lcf(»rmity  of  the  j)elvic  b«)nes.  When  the  stone  is 
behind  the  ])ro>tate,  curved  forceps,  with  the  blades  turned  down, 
i))\i^\  l)e  u>e(l :  when  the  stone  is  above  the  j)ul.)<'s,  the  blades  must 
h'-  tiii'in-d   n]>wards,  the  hauvW^  (Ve^w^^vi^,  vwA  W\<i  ^\.Q\\ft  \\Tcasod 
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down  by  the  hand  above  the  pubes.  When  too  small  to  be  seized, 
the  scoop  must  be  substituted  for  the  forceps.  If  the  stone  breaks, 
the  fragments  must  bo  removed  by  aid  of  the  scoop  and  syringe. 
If  encysted,  it  may  be  scratched  out  with  the  finger-nail,  or  freed 
with  a  probe-pointed  bistoury.  If  too  large  to  be  extracted,  the 
wound  should  first  be  slightly  enlarged ;  or,  this  being  insufficient, 
throe  expedients  remain — 1,  to  make  an  incision  in  the  opposite 
side  of  the  prostate  ;  2,  to  crush  the  stone ;  3,  to  do  the  suprapubic 
operation.  The  first  of  these  is  probably  the  best.  To  overcome 
the  difficulty  of  an  enlarged  prostate,  the  blunt  gorget  must  be 
used  and  the  forceps  slid  along  it.  A  fibrous  tumour  in  the  prostate 
may  be  previously  shelled  out.  Where  the  pelvic  outlet  is  too 
small  to  allow  of  extraction,  suprapubic  lithotomy  must  be  done. 

Causes  of  dmth  after  lithotomy, — 1.  Diffuse  septic  inflammation 
of  the  cellular  tissue  of  the  pelvis  due  either  to  infiltration  of  the 
urine  from  too  free  cutting,  or  to  bruising  of  the  parts  in  extracting 
a  large  stone  through  a  small  incision;  2,  peritonitis  due  to  the 
spread  of  the  inflammation  to  the  peritoneimi,  or  to  a  wound  of  the 
back  of  the  bladder ;  3,  shock  from  too  prolonged  an  operation ; 
4,  exhaustion  from  primary  or  secondary  heemorrhage ;  5,  blood- 
poisoning,  due  to  the  absorption  of  the  products  of  putrefaction 
(sapnemia),  or  to  septic  phlebitis  of  the  prostatic  plexus  of  veins 
and  pya»mia;  (i,  cystitis;  and  7,  suppression  of  urine.  The  state  of 
the  kidneys  is  of  the  most  serious  import.  Where  these  are  healthy, 
as  in  children,  lateral  lithotomy  is  one  of  the  most  successful 
operations  in  surgery;  but  in  adults,  in  whom  grave  kidney 
mischief  often  exists,  it  is  liable  to  bo  followed  by  one  or  more 
of  the  above  complications,  especially  diffuse  pelvic  inflammation. 
Thus,  in  boys,  when  death  occurs  it  is  generally  the  result  of  some 
one  of  the  accidents  liable  to  occur  during  the  operation  ;  in  adults 
the  cause  is  usually  dependent  primarily  on  kidney  mischief. 

The  aftt-r-treatmeiit  is  very  simple,  and  consists  in  little  more  than 
keeping  the  patient  clean,  and  in  regulating  the  secretions  and  diet. 
Adults  may  be  placed  on  a  mattress,  with  a  hole  opposite  the 
perineimi,  for  the  puqiose  of  letting  the  urine  drain  through. 
During  the  fii*st  few  hours  it  is  essential  to  see  that  the  wound  is 
free.  Should  the  urine  not  escajx)  from  it,  it  is  probably  plugged 
with  a  clot  of  blood;  the  finger  must  then  be  passed  into  the 
wound,  or  if  a  tube  has  been  introduced,  this  must  be  cleared  by  a 
probe  or  feather,  or  by  syringing.  From  the  third  to  the  fifth  day, 
in  consequence  of  inflammatory  swelling,  more  or  less  of  the  urine 
is  parsed  by  the  urethra,  but  as  this  swelling  subsides,  the  greater 
part  may  agjiin  pass  by  the  wound ;  more,  however,  is  gradually 
passed  by  the  natural  way  and  less  by  the  wound,  as  the  latter 
slowly  heals.  Should  secondary  hsemorrhage  occur,  iVvj^  nr«s>kxA^ 
must  be  plugged ;  or  if  this  fails  to  art^eX.  \\,,  y^tOc^iotv^r  ^\  \x^^ 
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f>i  tho  aotujil  rautcrv  must  bo  used.     For  the  treatment  of  the  other 

ininplioatioiis  sop  (Vdliilitis,  Peritonitis,  &c. 

Mkdiw   i.iiHoroMY. — Pass  a  staff,  grooved  on  its  convexity, 
into  tln'  l)la<l«lor,  and,  with  the  left  forefinj>er  in  tho  rectum,  feel 
for  th<'  ajH'X  of  tlio  proshite.     Make  an  incision  with  a  straight 
bistoury,  witli  its  l)a('k  towards  tho  rectum,  in  the  median  line  of 
tb«'  i)Oiinouui.  lu'^iiniin^'  about  half  an  inch  in  front  of  the  anus. 
Insort  tin'  i)oint  of  tho  knife  into  the  groove  of  tho  staff  just  in  front 
of  tin-  jiiostat**   notching  tho  a]>ox,  and  cut  a  little  upwards,  open- 
inir  tlic  nK'nilnanoous  portion  of  the  urethra.     Withdraw  the  knife, 
sliirhtly  «  nlariring  Xhv  external  incision  upwards  if  necessary,  and 
]»ass  a  lonL'  InillxMis  ])iobe  along  the  groove  of  the  staff  into  the 
i)!a(M«'r.     W'itluliaw  tho  staff,  and  gently  work  the  forefinger  into 
t]i«'  l)la<l(lrr  alon;^'  th«'  i>rol)e,  thus  dilating  thi;  i»rostate.     Extract  tho 
>toin'  in  tlin  usual  way.     The  oj)eration  is  suitable — 1.  For  small 
ston«'s  oi  foi.'ii::n  bodies;  2.  When  it  is  important  that  there  should 
be  little  loss  of  blood;  ',i.  For  the  removal  of  snuiU  growths;  and 
1.   For  exploring  the  bladder  in  doubtful  cases  of  disease.     All  the 
(•uttin<^  is  (lone  entirolv  in  the  median  lino  where  no  vessels  exist: 
th«'  <le«]»ei  j.arts  of  tlio  wound  are  mendy  dilated,  not  cut.     Median 
litlioloniv  niav   be  eombinod  with  lithotritv  tlirou«^h  the  wound 
[jt  in  III  /.'fliofr.'fi/),  a  straight  lithotrite  being  then  used. 

Sri'i;  Ail  i.ic  MiiioroMY  consists  in  opening  tlie  bladder  between 
tin-  pul)es  and  tlie  jMritonejil  fohl.  It  is  the  method  that  should  l)o 
»ni}»Io\  (m1  for  the  removal  of  veiy  large  stones,  and  for  certain  foiiiis 
of  tumour  in  tlie  blacMer.  First,  pass  a  Peterson's  india-nibbiT 
ba-  into  tlif  km  tum,  and  dilate  it  with  water,  and  distend  tho 
blad.lrv  with  air  or  n  weak  antiseptic  solution;  it  will  then  lise 
well  int't  the  alxlonn'u  an<l  aj)i>oar  as  a  ])rominent  tumour,  dull  to 
]..i<  iis>i<»n  above  the  pubes.  Make  an  incision  in  tho  middle  line 
imim<liaiily  al»oNe  the  symphysis  (Fig.  .'>().>,  b),  and  having  divided 
tlif  t>>ii<  -  lonuinLT  tlir  linea  alba,  expose  tliowallof  tho  bladder  bv 
;j«'ntly  s<'paiatinu  the  f;itty  tissue  that  lies  in  front  of  it  with  the 
tini:''!  oi  director,  avoiiling  the  peritoneal  fold,  and,  if  ]K.>ssible,  the 
lar"--"-  veins  whi.h  ramifv  in  this  situation.  Tlio  bl.'wldor  havini? 
been  ii\'il  by  insert inir  a  shar])  hook  into  its  walls,  make  an 
inri.xinn  into  it  ;  intrnduce  the  finger  to  ascertain  tlie  size  of  the 
stniie:  eiilarL'-e  the  wound,  if  necessary,  by  cutting  towards  the 
]iube>.  and  extract  the  stono  with  tho  linger  and  scooj),  or  with  th«» 
fore.  ]•>.  Tlic  wound  in  the  bladder  nuiy  bo  loft  open,  and  tho 
]'at:<  lit  ])lace(l  nit  his  >i<le  to  ensure*  an  otlicient  drain  and  pri'vent 
the  tis.-iies  Iteiim  iniilt rated  with  urine;  or  it  nuiy,  if  the  l)ludd«T 
and  urine  are  healthy,  be  closed  by  suture.  Some  tie  in  a  full- sized 
catlieter.  but  it  is  not  necessary  ami  is  j)erhaps  harmful. 

/  ■  \ /..  I  I  r>  IN   Mil-:  1  kmam:  iii..vI)i>ki:  is  much  loss  comm«m  than 
in    f/j'    niaJe,   a   fact    in  *^\ov\V  \VvVy\  vVwvi  Vn  vVv  v\\v>\-t.v>v  and  more 
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dilatable  urethra  in  women,  to  the  absence  of  a  prostate  and  con- 
sequent exemption  of  the  female  from  chronic  i*otention  and  ])hos- 
phatic  de])08it8,  and  perhaps  also  to  the  more  regular  habits  of 
women.  The  symjitoms  are  similar  to  those  in  the  male,  but  are 
sometimes  apt  to  Ix)  accompanied  by  incontinence  of  urine.  They 
may,  at  times,  be  simulated  by  vascular  growths  in  the  urethra,  by 
uterine  disease,  and  by  hysteria. 

Treatment, — 1.  When  the  stone  is  smaU,  nipid  dilatation  of  the 
urethra  with  the  finger  or  with  the  three -bladed  dilator  or  dressing 
forcei>8  is  the  best  meth(xl  of  extraction.  2.  AiNTien  of  larger  size 
(ttl)ove  three-quarters  of  an  inch  in  children  and  one  inch  in  adults), 
lithotrity  with  removal  of  the  fragments  at  one  sitting  shoidd  be 
done.  3.  When  too  large  for  removal  by  dilatation,  and  the  bladder 
is  too  contracted  to  allow  of  crushing,  the  suprapubic  opei'ation  is 
called  for. 

Slow  dilatation,  dilation  with  incision  {urethral  Jitlwtomy)^  and 
incision  through  the  vagina  {vaginal  h'thotcnny)  are  very  liable  to  be 
followed  by  incontinence  of  urine,  especially  in  children. 

Inconhnence  op  uiiiNB  OR  ENURESIS. — Involuntary  esca])e  of 
urine  fi*om  the  bladder  may  ocour  under  several  conditions.  Thus 
-  1.  The  urine  may  dribble  away  as  fast  as  it  enters  the  bladder, 
in  consequence  of  paralysis  of  the  sphincter  vesicte  and  inability  to 
close  the  urinary  outlet  {true  inroutinence),  2.  The  urine  may  be 
passed  involuntarily  during  sleep  without  any  organic  change  in 
the  urinary  apparatus  being  discoverable  {noctnrnal  itr  aviii'e  incon- 
tinence), 3.  The  urine  may  constantly  flow  away,  in  consequence 
of  the  bladder  being  over -distended  and  capable  of  holding  no  more 
{retention  with  incontinence j  or  false  incontinence).  This  last  con- 
dition, which  usually  depends  on  obstruction  to  the  outflow,  will  be 
described  imder  Retention  of  Urine  (p.  746).  The  importance  of 
recognizing  that  it  is  one  of  the  nature  of  retention  rather  than  of 
inci^ntinenco  cannot  be  too  strongly  insisted  upon.  Whenever, 
therefore,  a  patient  complains  that  he  is  unable  to  hold  his  water, 
or  that  it  is  continually  dribbling  away,  an  over-distended  bladder 
should  be  suspected,  the  abdomen  examined  for  such,  and  a  catheter 
jmssed. 

1.  True  incontinence  of  urine  is  verj*  rare.  ///  males,  it  may  be 
due^(r/),  to  a  jwculiar  form  of  enlargement  of  the  middle  lobe  of 
the  prostate,  whereby  the  urethra  is  i-enden^d  patent  instead  of 
iM'inj^  obstructed  as  is  more  commonly  the  case  in  enlarged  jiros- 
tate ;  (A),  to  a  like  patency  of  the  uretluu  from  the  impaction  of  a 
calculus  at  the  neck  of  the  bladder  or  from  a  ]>rostatic  calculus ; 
(<•),  to  diw'ase  or  injury  of  the  spinal  cord,  implicating  the  lumbar 
enliirgement,  and  inducing  the  bladder  to  Ix'come  so  contracted  and 
thickened  that  it  cannot  hold  any  urine.  In  females  it  mo^  ^  ^^>Mi 
— {o)y  to  over-dilatation  of  the  uiethia,  u»  m  <i7LVT\i^i\!\\v^  «^  *aa^<^^^^ 
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from  tlw  l»l;i(Mrr;  (//,  t*)  injury  of  the  jwirts  during  piii*turitioii ; 
and  .'  ;,  ti»  v«'si(M»-va;rinal  fistula.  Tlie  tmitinfnt  consistwin  n?iiioviiifr 
th<'  (Musc,  or  if  tliis  is  ini])racti<'iil)l(»,  in  njn(li*rin«?  tin*  jmtii'nt's 
(•(Mulitioii  as  rointVutabl*'  as  2)()ssiblo  undtT  the  circumstano«'s  hy  a 
niinaiv  onn\i.'ni«'nrc. 

'J.  Sf'fiiiiKil  t>r  iirfin  liiruntinmro  gunonilly  occurs  in  chililnm, 
ami  must  Im-  dirttin;^uisho(l  from  the  involuntiiiy  ]MU<Ha«;o  of  uiine 
which  is  an  n(ca>.i(>nal  ^yIuptom  of  thread-wonns,  c^ilculus,  luUjLir 
]ii«'j)in«-.  Ml  ;_'-r()Wt]i  in  tho  bladder.  In  nocturnal  iurontinence 
j>ro|H'j'.  hryi.inl  tliat  Hk'  «'hild  wets  his  bed,  no  si«cii  <»f  disease  <if  any 
kind  i>  (IIm  i.\«  ra])h'.  'rrtdtinmi.  — i*r0HUi)posin«7  that  the  absence 
of  thirad-\v..nii>.  ralrulus,  lonpj  ]»repuce,  and  p'owth  in  the  bhidder 
lias  Imm'm  ax't  rtain('<l,  th<>  treatment  should  consist  in  t4)nics,  cold 
liatlis.  aii<l  tin-  admini^tralion  nf  iM'Jladonna  in  increasing?  dos^vs  till 
>ym|ttoins  of  iH-lladonna  j)oisonin«;  a]»pear.  The  child  should  li«'  on 
]ii>  <id»'.  not  on  hi>  luick,  an<l  ])e  awakened  at  ivj^ular  intervals  to 
]»as>  wat«'r.  I  havr  foun<l  the  <«)ntinuonspilvaniccurnMit  of  service; 
oiif  ]»o|c  -hould  1m'  ap})]ied  over  tlu?  urinary  cr'ntix*  in  the  luiulMtr 
rr;^Nnii.  th«'  ntluT  to  tju^  jwrineum.  In  obstinate  c;is<»s,  Sir  Henry 
'rhoiiipMni  ad\is«s  th<'  a])])li('ation  of  a  solution  of  silver  iiitiiitc 
[]iv^.  X  to    :  j    to  tlio  mck  of  tlu'  bladd«*r. 

II  t:mai  ri:iA,  or  bloody  nrine,  is  «;enorally  a  sym]»t.on»  of  dise-Jise 
or  iniur\  of  tin'  niinarv  or;rans,  but  mav  also  occur  in  certain  con- 
.stitntioiial  ••■»ntlition^,  as  scurvv,  |)ur])ura,  malaiui.  the  hu^morrlnijjii.' 
diatlioi-,  aii<l  in  >om('  lVvers._  When  blot»d  is  ])i'i's<»nt  in  larpt» 
(luantiti*"".  tin'  iirin«'  will  !>♦'  bri«;ht  r«Ml  or  <'otfce  or  iH)rter  colouretl ; 
wlion  ill  sniall'-r  (|ii!niliti<'s,  of  vari<»us  sliad«*s  of  brown  to  which  tho 
tcnii  "siiHiky"  i<  aj>i>li«'d.  iJhmd  may  ])e  simulated  by  urates, 
indiian.  liilf.  mi  rlinbaib  or  other  eolonrin^  matter  which  may  have 
bciMi  iiitioduc.  d  by  ini])ostors.  The  dark  greenish  colour  of  the 
iiiir.f  wliirli  i-  jtrodiiced  ])y  the  absorj)tion  of  i-arbolic  acid  from  a 
Wound  iiiu-t  not  Im-  mi-.taken  for  blood.  Mlood  may  bedistinj^uished 
liy  I'loi  (l-L'"I<'I>nI<  -  l^'inir  >«'en  un<ler  the  microseo])e,  ])y  tho  sjM'cti'o- 
-^^<'|'•  .  •■!  ii\  tin-  o/..nir  other  test.  Add  a  few  drops  id'  tinetun^  of 
:ju:ii;n  '1111  tot  li'-  ->.ii«.]»e(  te«l  nrine,  and  tlwn  an  exe<'ss  of  ozonie  etlier, 
.-li.ik'    tIk    i:,i\iiii.    ;md  all<tw  it   to  standi;   it  will   assume  a   blue 

<ol.>ui  ii  bl 1  iv.  j.j.  ^.iit.     The  same  reaction  occurs  if  tlie  ])atient 

i«i  i:ikii._:  |>-':a--iuiii  iodide.  Albumen  will  bo  dote«-ti'd  in  the  urine 
it  M.mmI  i^  |.)i'-.  nf  ill  <|uantity. 

>'  ".  ■  '  /  //"  /■/.'/.  'Ihc  b!«»od  mav  «'om«'  from  -  1.  the  kidney  or 
ur'l<r:  'J,  l]i»  lil.idd<  r  or  }H(»tatc  :  or  .'{,  the  urethra.  Wlim/mm 
'''■  ■'.i'i\"i-  •  .  ni,f  /  it  may  be  due  t<»  ■//'  injury.  ij>]  conp'stion  i»r 
iiill:iiii!...i:i'.M.  '  r.riiilitV  jli.M-asc,  ;//•  tin-  administra'ion of  tui^K'n- 
tiiif  oi  tin  ;i|.|ilit  .it  ion  of  a  cantharides  blister.  >  ■  the  j)reseiiee  of 
.1  }iai.i-it'-.  tli«  r.illi.jr/.ia  luematobia.  in  the  jiehi^  of  the  kidin'y  in 
|'<  r-..ii-s  wli..  li.i\e  ii.cii  in  Africa,  ^y  )  the  injpaction  or  j»assiige  of  a 
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calculus,  (g)  tubercle,  (h)  the  passing  of  a  catheter  up  the  urethra, 
or  (/)  inalignant  disease.  When  from  the  bladder  or  prostate  it 
may  be  due  to  («)  injury,  (ft)  calculus,  (c)  cystitis  or  prostatitis, 
(d)  tubercle,  or  {e)  villous  or  malignant  growths.  When  from  the 
nrethra  it  may  be  due  to  (a)  injury,  (ft)  gonorrhoea  or  chancre, 
(r)  ei-ectile  growths,  (rf)  calculus,  (<?)  rupture  of  corpus  spongiosum 
in  chordeo  or  sexual  intercourse. 

Diagnosis. — Blood  from  the  urethra  comes  before  the  urine,  is 
frequently  pui*e,  and  may  continue  flowing  between  the  acts  of 
micturition.  From  the  bfad<ier  or  ^rrostate^  it  generally  comes  after 
the  urine,  or  the  urine  contains  moit)  blood  at  the  end  than  at  the 
begiiming  of  micturition  ;  it  is  often  clotted  from  remaining  some 
time  in  the  bladder,  and  the  luine  then  is  of  a  porter-  like  colour. 
From  the  kidney  it  comes  with  the  urine,  with  which  it  is  intimately 
mixed  {smoky  urine).  The  urine  may  then  contain  blood-casts  of 
the  renal  tubes,  or  when  it  comes  from  the  ureter,  fibrinous  casts  of 
the  ureter. 

The  treatment  resolves  itself  into  remedying  where  possible  the 
cause  (see  Diseases  of  Kidney y  Bladder,  &c.).  When  clots  have 
collected  in  the  bladder,  they  may  be  washed  out  with  a  stream  of 
warm  water ;  but  when  they  are  decomposing,  it  may  be  necessary 
to  open  the  bladder  through  the  perineum  and  remove  them. 

DISEASES  OF  THE  PROSTATE. 

Acute  prostatitis. — Causes, — Generally  gonorrhoea,  or  stric- 
ture of  the  urethra ;  less  frequently  cystitis^  impacted  calculus, 
and  passage  of  instruments.  Occasionally,  in  gnnfy  ffphjAnf-a,  it 
appears  to  occur  idiopathically.  Symptoms, — Micturition  is  frequent, 
and  attended  with  pain,  especially  at  the  end  of  the  act ;  there  is 
throbbing  and  continuous  pain  in  the  perineum  and  neck  of  the 
bladder,  and  pain  during  defaecation.  When  examined  by  the 
finger  in  the  rectum,  the  prostate  is  found  hot,  swollen,  and  painful, 
and  the  passage  of  a  catheter  causes  great  pain.  The  febrile  dis- 
turbance which  accompanies  it  is  perhaps  ushered  in  by  rigors. 
Terminations, — Resolution,  abscess,  or  chronic  inflammation.  Treat- 
ment,— Six  or  more  leeches  to  the  perineum ;  hot  hip-baths ;  hot 
poultices  to  the  perineum ;  and  a  purgative  at  the  onset,  followed 
by  alkaline  medicines.  A  catheter  is  only  to  be  passed  if  there  is 
retention  of  urine. 

Abscess  of  the  prostate  is  generally  preceded  by  acute  inflam- 
mation ;  but  chronic  abscess  may  be  produced  by  catheterism  in 
chronic  enlargement  of  the  organ.  Acute  abscess  may  be  suspected, 
when,  in  the  course  of  acute  prostatitis^rigors  and  retention  of  urine 
supervene.  Fluctuation  can  at  times  rw  felt  through  the  rectum, 
but  the  abscess  is  generally  first  discovered  on  passing  a  catheter 
for  the  relief  of  the  retention  of  urine,  when  a  quantity  of  pus 
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cKiiipfK  fnim  tho  UTothra.  At  times  the  atwcew may Imwt  into Uie 
ii-ctmii  01-  pi'rimmm.  Tr'-aimmt. — Free  incision  in  the  middle  line 
ol  tlii>  jieriiu'uiii  to  li-t  imt  the  puM.  When  the  pus  forms  arouiul 
til"  iinintitp  iimtpad  of  in  ita  tmbntunce,  a  pfri'jir"el<itif  aluscesa  ia 
Hitid  ti>  hnvo  <>i:'('iin'i.'(I.    The  cauac,  Hymplome,  and  treatment  ore 

CinioMC  rKitsTATiTiM  generally  occnw  as  a  Be<[uel  to  the  acute. 
Til)'  >^ytiii>tiiins  nn-  similar  but  of  milch  less  int^mdty:  and  there  is 
u  ffhiiry  ilisch^ilp'  with,  Bomctimea,  a  drop  or  two  of  blood  in  it. 
The  iii'iiK'  i.'  I'loiidy  mid  contuins  piis  and  pivatatic  i?aata.    Xoctiu^kl 


freiliL-iit. 


If  the  inflammation  in  not  relieved,  cystitis 
may  follow,  and  the  ludily  and  mental 
lienlth  bocoiDe  scriouslr  imjioired.  Tnal- 
lariit.  -Blisters  to  the  perineum;  gentle 
hixiitivee ;  tonics,  especially  iron ;  cluingo 
of  air  or  a  HPa  voyai^;  Bea-batluii); ; 
a  generous  diet ;  iind  the  avoidance  of 
HtiniulantD,  horec- exercise  and  eoxuai 
indulgence.  The  application  of  silver 
nitrate  to  the  pitistntic  urcthru  is  recom- 
mended by  siiine  surpHina  when  there  are 
iitictiiniul  emisaionx. 

llYi-EiiTRoi-iiy.  or  chronic  oulargement 
of  the  piiistate,  must  l>e  corefully  dis- 
tinguished from  tile  onlargenient  due  to 
intliimiiiiition.  It  seldoiii  occurs  under 
the  a]X  "f  tifty  or  sixty,  and  is  a  common, 
though  nut  nn  invarinhlc.  diacose  of  old 
men.  It  may  be  due  to  h>'7)crtrophy  of 
111!  the  titwues  fi>rmiiig  the  prostate ;  or 
the  ghindidar.  iimwiihtr.  or  fibrous  tiseue 
only  may  be  nlTectcd,  then  often  forming 
[ii-tiiic-t  iriii^.-i's  ill  til''  siilistani'o  of  the  organ.  The  enlaT|;ement 
iiuv  iiiM>h<  111-  uhoto  jiiiistate,  or  mar  W.  conlini-d  to  one  or  other 
.f  Ihi^  liit-ml  ItilH.,  or  1..  the  so-oilW  niidJle  lolie  (Fig.  :m«J).  The 
.."-  i>n'.i  kii.iwii. 
T\t<'  'li'"i-  ufdiiMiiic' enlargement  of  thi.>  pnistaK'  are  verj" teiitjus 
'  iHittlou  iif  mine  in  i]ii]H-diil,  similar  chungcs  occurring  in 
liT,  iiiili'i>.  iiiid  hidniiys  as  ilern'ribcd  under  Stricture.  The 
lii'liiiiil  llii'  I'libtrgcmrnt  foims  n  iHiiich  in  wliirh  some  urine 
iiiJTi.  ;it'l<-r  I'lii'h  iiit  of  mirturition,  uni.'x]>elli-d,  and  there, 
ith  |>ii>:iiiil  itnii-iis  from  tliow^illsof  theiiillamed  bladder, 
ili'i'ii)ii]><:>ili<iri.  probably  owing  to  tbe  iii'tion  of  micro- 
is,  till'  iit>':i  li.'iiig  converted  into  iimnioniiim  carbonate, 
]iliii-]>liii1i's  in  ecu  I  wij  lien  IT  iin'ciiiitated.  A  stone  may  l« 
i.ixl  ■;■  Ml.:  lilaibh'r.wallsenci'iiHti'il, 


ll..-l>it,.l 
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Symptoms, — ^Increased  frequency  of  micturition,  especially  at 
night ;  inability  to  propel  the  stream  to  the  same  distance  as  for- 
merly, owing  to  the  muscular  fibres  of  the  bladder  being  involved 
in  the  disease ;  and  difficulty  in  commencing  the  act.  Later,  the 
bladder  is  imperfectly  emptied :  the  retained  urine  becomes  ammo- 
niacal  and  alkaline  in  reaction ;  cystitis  is  set  up,  and  retention  of 
urine  may  finally  occur,  or  a  stone  form. 

Diagnosis. — These  symptoms  may  depend  upon  causes  other  than 
enlarged  prostate.  It  is  only  by  a  physical  examination  that  the 
nature  of  the  disease  can  be  accurately  made  out.  On  introducing 
the  finger  into  the  rectum  the  prostate  is  felt  enlarged,  unless  the 


Fia.  367. — Coud6  catheter. 

middle  lobe  only  is  involved.  On  passing  a  catheter  no  obstruction 
is  met  with  in  the  urethra,  t.e.,  IJie  catheter  passes  six  or  seven 
inches  without  meeting  with  any,  and  then  has  to  be  well  depressed 
before  it  can  bo  made  to  enter  the  bladder.  Or  an  ordinary  catheter 
may  not  be  long  enough  to  enter  the  bladder,  and  a  prostatic 
catheter  may  have  to  be  used. 

Treatment. — In  the  early  stages,  so  long  as  the  bladder  can  be 
completely  emptied  by  the  patient's  own  efforts,  the  treatment 
shoiild  be  directed  to  improving  the  general  health.  But  as  soon 
as  it  is  foimd  that  obstruction  is  beginning  to  come  on,  Harrison's 
olive-shaped  bougie  may  be  passed  daily  so  as  to  exert  pressure  on 
the  prostate,  and  dilate  the  canal.    If  it  is  found,  after  urine 


^ 


Fio.  368. — Di-coude  catheter. 

has  been  passed,  that  the  bladder  still  retains  some  ounces,  then 
catheterism  must  be  commenced.  A  soft  catheter,  or  when  the 
middle  lobe  is  enlarged,  a  coud6  or  bi-coud6  (Figs.  367,  368),  should 
be  used  at  regular  intervals,  and  any  cystitis  which  may  exist 
should  be  treated  as  already  described.  As  the  disease  advances 
the  passage  of  the  catheter  may  cause  a  very  irritable  condition  of 
the  bladder.  Under  such  circumstaDces  it  becomes  a  question 
whether  the  bladder  should  be  tapped  above  the  pubes,  and  a 
cannula  kept  permanently  in ;  or  whether  an  incision  in  the  middle 
line  of  the  perineum  sboidd  be  made  to  drain  the  bladder.  I  prefer 
the  latter  method.  When  retention  occurs,  and  it  cannot  be 
relieved  by  a  catheter,  the  bladder  must  be  tapped  above  the  pubes. 
Becently  the  obstruction  has  been  overcome   by  punching  out  a 
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]a<(M«  of  tho  ]H(»stiito  with  an  instrument  invented  for  the  piirp<>ft*o, 
In-  lM>iin«;  a  new  channel  with  the  galvano- canter}',  ami  by  opi<niu«» 
tli<'  bhuldcr  iibHV(»  tli«'  jmbes  and  removing  witli  the  knife  or  cautery 
tlu'  ob^tructinir  jxation  of  the  middle  lobe  {jtrottUtftrtoim/),  Thi^ 
r«  iu()v:il  of  the  obstructing  middle  lube  holdn  out  the  Iwst  prospect 
<»1  .success.  Castration  or  orchectomy  is  recommended  at*  likely  to 
can.sf  shrinking  of  tlie  jirostiit^',  in  the  wime  way  as  the  n*moval  of 
tli«'  ovan«<  loads  to  atrophy  of  iibroi<ls  of  the  utiTUS.  The  operation 
lias  b(«M  followed  by  mental  deran«;ement»  and  should  not  be  done 
for  jKitirnts  iiniler  the  a*;*?  of  seventy.  Tiii-e  should  be  taken  to  bo 
«|iiite  siin^tln'  o])straction  is  not  due  to  a  ston<^  in  the  prostate.  In 
l»la(.'o  nf  roiiioviii;^  one  or  both  testes  thf  vas  may  be  tietl  auddividi^l 
wln'ic  it  Irnvfri  the  oxtornal  iiu«;.  This  is  a  less  wrious  oper.ition 
than  excisin;,'  the  t<'st«-s. 

TrHEKcLi:  ()i  riiK  puostatk  may  ot'cur  in  the  course  of  ^neral 
tuln'rculosis,  or  in  connection  with  tuberculous  dis<?ase  of  the  genito- 
urinary tract.  It  ^'ivos  liso  to  inllammati(m,  and  sometimes  sup- 
]>uration,  in  or  about  the  organ;  but  its  diagnosis  will  dei)end  on 
th<'  lat'scnc'c  of  tubercle  in  other  ]iarts,  as  the  testicle,  bladder, 
v<.>icuhe  seminak's,  &.('.,  and  of  th<'  tuln-rch'  bacillus  in  th»*  urine. 
The  local  scraping  away  of  c^ise<nis  material  may  give  some 
teni])()rarv  relief. 

MAM<;NAxr  i)isK.\>i:.  rarcinoma  in  the  old,  and  sarcoma  in  the 
youn^',  may  o(Mur  in  the  ])rostate,  but  })oth  are  rai*<^  Vain,  increased 
fr«(|Ue]»cy  in  niicturition,  with  i)assage  of  blood,  often  pure,  at 
the  en<l  of  the  act  ;  tho  ]»resence  in  the  urine  of  shreds  of  the 
g]<)\vt]» ;  the  dete<tion  in  th(»  rectum  of  a  swelling  of  the  prostate 
of  unc<[ual  consi>ten<'y  and  of  rapid  growth;  enlargement  of  tho 
luin}>ar  and  oft(»n  al>o  of  tho  inguinal  glands;  and  wasting  and 
cachexia,  an-  the  svnnitoms  bv  which  it  may  bo  known.  The 
ffftfin'uf  can  only  be  palliative;  /.'..  uuaphia  to  suMue  ])ain. 
astrini:<'nt<  to  check  liiemorrhage,  and  cathoterism  or  suprapubic 
jmnctuie  to  rc]ir\t?  retention. 

I'liosi  \i  i(  ( M.crLi  are  often  found  in  abundance  in  the  prostate 
of  oM  inen  in  tlie  form  of  small,  brown,  6<.'ed-like  l)odies.  They 
an-  coiii]io-('(l  of  ]iho>]«hates,  with  a  little  <'arbouate  of  lime  and  a 
larp'  |iroiioitinn  of  uninial  matter,  and  ai'e  bi'lit.'ved  to  bo  fonned 
hy  the  iuNjii^^ation  fd  thi*  ])rostatic  secretion,  and  the  subsetjucnt 
(hpo^it  u]»oii  it  of  the  <-arthy  salts.  Tsually  they  give  rise  to  no 
'^t/inffi'it,-  :  hut  (M<a"-ionally  one  or  nuae  (aicn^ach  uj)on  tho  urctlu*a, 
and  may  attain  >uch  a  si/e  as  to  ]»rojcct  int<»  the  bladder,  then 
cau^iuL'  jiainliil  and  ire<[uent  mictuiiti(»n,  involuntary  ei-ections  and 
e>.a]n-  of  -«iiicn,  or  ]n  rhajis  retention  <»r  incontincMice  of  mine. 
A  LM.it  iuL'  ^'iivation,  hut  nt»tiue  ring,  may  1m'  elicited  <m  the  passage 
"/  ii  ''ound.  At  oth«i  times  the  calculi  may  esca])o  into  tho  bladder 
iiinl  tlnn'.  coJh  ( ting  in  coivs'wVyaW'  \v\\\\\Vv\>,  ^^\nvj  yv^^j  to  syniptiinis 
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of  stone.  Moreover,  one  or  more  may  be  periodically  passed  by  the 
urethra.  Treatment, — Unless  the  symptoms  are  severe,  the  calculi 
are  better  left  alone ;  but  should  they  attain  a  large  size,  or  give 
rise  to  retention,  &c.,  they  should  be  removed  through  a  median 
incision  in  the  perineum.  Extraction  by  the  urethral  forceps  is  not 
likely  to  succeed  ;  but  there  is  no  harm  in  trying,  if  all  gentleness 
is  UBcd.  Where  they  have  collected  in  the  bladder  they  may  be 
washed  out  by  Bigelow's  evacuator. 

DISEASES  OF  THE  URETHRA. 

Simple  urethritis,  or  inflammation  of  the  urethra  of  a  non- 
specific character,  may  be  due  to  injury,  catheterism,  gout,  the 
irritation  of  worms,  the  a}>nftft  of  alcohol,  or  contact  with  leucor- 
rhopal  discharges.  Signs, — Simple  inflammation  of  the  urethra  is 
attended  by  a  catarrhal,  and  at  times  by  a  muco-purulent  dis- 
charge, and  except  in  the  mildest  forms,  it  cannot  always,  with- 
out taking  into  account  the  history  of  the  case,  be  distinguished 
from  gonorrhoea.  Like  the  latter  affection  it  may,  though  much 
more  rarely,  be  complicated  by  cystitis,  prostatitis,  epididymitis, 
nephritis,  synovitis,  and  ophthalmia.  The  treatment  is  similar  to 
that  for  gonorrha'u. 

Oonorrh<p.a  is  an  acute,  infective,  and  specific  inflammation, 
attended  with  a  muco-purulent  discharge.  In  the  male  it  is  most 
common  in  the  urethra,  in  the  female  in  the  vagina  and  about 
the  vulva ;  but  it  may  attack  any  mucous  membrane  exposed  to 
contagion. 

Cause. — In  the  male  it  is  nearly  always  due  to  dii-ect  contagion, 
and  in  the  female  it  is  also  commonly  contracted  in  this  way ;  but 
in  the  female  it  may  jwssibly  be  developed  de  noro,  i.e.,  evolved  from 
a  non-pathogenic  organism  through  want  of  cleanliness  and  the 
decomposition  of  retained  and  foul  discharges,  but  this  is  extremely 
doubtful. 

Pathology. — Gonorrhoea  is  now  regarded  as  a  specific  and  infective 
inflammation,  in  that  it  has  a  distinct  incubative  period,  is  highly 
contagious,  extends  along  the  mucous  tracts  it  attacks,  and  may 
secondarily  affect  the  fibrous  tissues  of  the  body  generally,  as  in 
gonorrha»al  arthiitis  and  sclerotitis,  and  in  that  the  micro- 
organism, gonococcus  (Fig.  3(59),  found  in  the  discharges  after  culti- 
vations to  four  generations,  will  set  up  a  similar  inflammation  in 
any  inuoous  membrane  to  which  it  is  applied.  The  cocci  are 
arranged  iu  pairs  with  the  adjacent  sides  flattened  against  each 
other  {biscnit- shape),  and  they  are  frequently  included  within 
leucocytes,  and  do  not  stain  by  Gram's  method,  nor  do  they  grow  on 
any  of  the  ordinary  media.  In  the  male,  gonorrhcoa  usually  begins 
in  the  mucous  membrane  of  the  fossa  navicularis,  and,  if  allo'w^d.^si 
run  its  course,  extends  backwards  a\oi\^  \\i^  \xt^>[)ml«l,  wcA  *Cass^<5J^ 
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muv  ■;]n'.>;iiJ  (i.  till'  vi-ik'ulii'Hominali'M,  priiKtuti',  IJnilibT,  and Uwtii-1<'. 
In'rli.'  f.'tii:il>-  Li  usually  l>i><,'m:<  :i1')iit  tll(^  viilvu,  wlu-iicc-  it  iiiiiy 
rxti'tiil  to  Ihi-  ^^.;;itia.  ;i]i<l  iiiuK-  mreW  U)  tho  lU'ulliru,  1>Lulilcr, 
uU-inx  :iiul  l'':i]l<>|>ia]>  IuIh'h. 

.s,/„.;  f.iii,,..  (ii)iiiinliii'ii  iH  geiionillv  iliviilini  iiitii  thivo  utagcu. 
imli.- ,/<■<■</ .-/.r;,,,  iisiuilly  kstiii};  tn-itru  fnw  iIuvh  t..  n  »-.*k,  th.Ti> 
H  si>iiii'  ili'liiii;.'  :ilji>iit  till!  exttTTiuI  nioatuit  FuUowfil  Ly  a  >-■ -lid  wish - 
wliilt  di-ili!i[;,'>>.  111  thi'  iniui'l  vT  ami'-  fliiiji;  then-  is  j,ifnt  JKiin 
nil  III iiiitlhiTi,  :i  tliii'k   viOluwish-^peii  iliachiir;^'.  imd  I'eilncH.i  iinil 

^«.Hill,L.':ll..,llt   lIlrlills'.ltth-'mCUtQr'.      Ill  till' //./(W  ..,■  .An.^lV ,/«.;,.. 

wliiili.  «lhn  [iiiiliiri;.'i>ii,  is  known  ax  •jli-t.  \\u-  Xm'hnrfff  liei-uini>s 
iliiri  iiiLil  \v:it''iy.  uLiil  tlii>i-('  i*  nii  lunger  ]iaiTi  on  uriiiiitiim. 

Till-  ii"</„.'  ,il  viii  !•■<  aivcirilinp  to  the  stiifw  'if  th"'  iiispo»',  (ienp- 
lally  i(  iiiiiy  In.  wiiil  Iluil  iit  tli.-  onsPt  ii  snuiit  \.\a-'^-  ^houlll  K> 
fjivru.  and  tlii'  IihwcIb  HuIitH>i|uently 
ki-pt  slifjlitly  ri'Iaxnl  liy  wiilini' 
u|HTicnlM ;  wliil«t,  tlinii]);hout  its 
coiinw,  still  LiiliiiitM  of  nil  kin<Isinust 
l»"wilhlu'lcl..I<jiiiulruiiti)rinknfreclv 
takrii  t..  diliit..  tlic  iiriii.'.  the  portr" 
k(']it  «ciiL]iulinirilyrIi'iLH,thi;t«'MticleS 
eu|ipiirl<'i]  in  ii  iiiis{K'nsiii'y  liiiiiila)t(>. 
mill  iirtivi'  i'Xi.'n'i»i'  anil  i-x]Hiinin:  to 
.i.W  iimi  w«t  in  ..ill.!.!.  Attwnpt« 
nhoiilil  Ih'  iiiiiilc  til  ciiiifino  thi'  iii- 
tluiiiniiitiiitL  to  tlic  iiiitiTJar  ]>art  of 
tlio  iintliM  liy  pttiii;;  the  patient 
to  jHiss  wiiliT.  ami  tbiui  iiTi;niti> 
his  iiri'thia  iH'fiiri'  any  Im-al  iiiiplicu- 
ticm  is  nia.li>.  lii  tin-  ^tir^f  -!.,.,>■  tho 
iifti'11  smu-sstu!.  It  nmsiMtK  in  tho 
mil  Ihi'  intiTiiiit  iiihiiinistration  of 
III'  Ktiulal  oil.  An  <'Xi;i'lli'Ut  pliin  in 
■  lit  tia>siiif:  a  Iji.iinii'  i.imiHisiHl  of 
oil  iif  tlii'ol.riinia.  itit.i  tin'  urcthni 
s-a1iT.  iinil  iillowiiij-  i(  (o  ilissolve 
inn  fi^'I.v  wii)i  a  K.ti.in  of  sulpho- 
.houl.i  !»■  ivj.i.ii,.,!  if  m.,.|.««.vv.  In 
.  !"■  .■m-l  in  a  fi-w  .lay«.  In  th.- 
liiii;;  |ilaii.if  InNiluienl, 
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cubebs,  or  sandal  oil,  are  indicated.  This  stage  is  often  very 
difficult  to  cure,  and  whore  one  remedy  or  injection  fails,  another 
must  be  tried.  The  passage  of  a  full-sized  bougie  is  at  times  of 
much  service.  Spring  bougies  coated  with  thalliu  have  been  lately 
highly  recommended. 

Complications  of  oonorrhcea. — Complications  of  some  kind 
frequently  occur  during  an  acute  attack  of  gonorrhoea.  They 
may  be  conveniently  classified  according  as  they  depend  upon  : — 
A.   The  liKal  tjijiammation  of  the  urethra — 1,  balanitis  ;  2,  chordee  ; 

3,  phimosis ;  4,  paraphimosis ;  5,  lacunar  and  perineal  abscess ; 
6,  retention  of  mine ;  7,  warts ;  8,  stricture ;  9.  induration  of  the 
penis  (rare).  B.  The  extension  of  the  inflammation  along  the  genito^ 
urinary  mucous  membrane — 1,  prostatitis;  2,  cystitis ;  3,  Cowperitifl  ; 

4,  vesiculitis;  5,  epididymitis;  6,  pyelitis  and  nephritis  (very 
rare);  and  in  the  female:  7,  metritis;  8,  salpingitis;  9,  pelvic 
peiitonitis  and  cellulitis.  C.  The  extension  of  the  inflammation  to 
the  lymphatics  of  the  urethra — 1,  lymphangitis  ;  2,  bubo,  and  3, 
blood-poisoning.  T).  The  local  inoculation  of  distant  mucous  mem- 
branes with  the  discharge — 1,  gonorrhceal  conjunctivitis;  2,  nasal 
cataiTh  ;  and  3,  catarrhal  inflammation  of  the  rectum.  E.  The 
absorption  by  the  blood-vessels  of  the  septic  jrrod nets — 1,  gonon'hoeal 
rheumatism  (so-called) ;  2,  gonorrhcpal  sclerotitis ;  and,  3,  septi- 
caemia and  pyaemia.  Of  these  complications,  some  are  exceedingly 
rare,  whilst  others,  as  balanitis,  chordee^  phimosis,  paraphimosiSy 
epididymitis^  bubo,  and  stricture  are  common.  Most  of  these  com- 
plications are  descril)ed  under  Diseases  of  the  Various  Organs  in 
other  parts  of  the  book.  Ilere  a  short  account  of  the  following 
only  will  l)o  given. 

Balanitis,  or  inflammation  of  the  glans  penis,  often  occurs  in 
gonorrhoea.  The  glans  is  red  and  swollen,  of  a  bright  red  colour, 
and  often  excoriated.  Cleanliness  and  astringent  lotions  are  all 
that  is  necessarj'. 

Chordee,  or  painful  erection  of  the  penis,  is  very  common  in 
gonorrhoea.  The  elected  penis  has  often  a  downward  curve,  which 
is  generally  believed  to  depend  on  the  inflammatory  products  in 
and  around  the  urethra  preventing  the  corpus  spongiosum  from 
becoming  distended  equally  with  the  corpora  cavernosa.  Some, 
however,  attribute  the  chordee  to  spasm  of  the  urethi'al  muscles. 
It  occurs  chiefly  at  night-time  when  the  patient  is  warm  in  bed, 
and  gieatly  disturbs  his  rest.  The  treatment  consists  in  the  ad- 
ministration of  such  sedatives  as  potassium  bromide  or  of  camphor 
and  opium  in  the  form  of  a  pill  or  a  suppository,  and  the  local 
application  of  cold,  or  a  hot  bath  before  going  to  bed. 

C'owrEiiiTis,   or  inflammation   of  Cowpor's  glands,  sometimes 
occurs,  and  thon  usually  late  in  the  second  8ta«;©  ol  ^wcv«t^<sisv..    "S^. 
may  bo  known  by  the  formation  ol  a  ^[iaiiiixA  «sr«^J^^^  ^"^  ^^^  ^^ 
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]K)tli  sides  of  the  ni iridic  lino  of  the  poriuoum.  The  swelling,  at 
lirst  luinl,  sul>s«'(|Uontly  becomes  soft  and  fluctuating  a.s  pus  fonns. 
It  inuy  1)<^(  distin«ruishj^(l  froni  ordinary  j>erineal  abscess  by  it«  ono- 
Mvd  jHisitioii.  Tr.dfi/i  nf. — Warmth  to  the  peiineum,  and,  when 
sujipunitiou  liiis  occurred,  a  free  incision. 

LYMi'iiAX<in  IS  AXi)  BT^Bo. — The  inflamed  Unnphatic  vessels 
a]>pcar  as  red  stroiiks  running;  alonj;  th<'  doi-sum  of  the  j)eiiis  to 
tin*  iiiLriiinal  glands,  the  i>enis  itself,  esi)ecially  the  glans,  Ixjiiig 
swollen,  tur-'id.  and  duskv  red  in  colour.  Jt  mav  terminate  in 
s\i]»|»uriiti<)n  of  the  injjfiiinal  glands,  or  even  in  bhxKl-poisouing. 
Ill  the  oidiiiaiy  '/'>//e//7/<i(//  iniho,  inflamed  lymphatics  are  not  as  a 
rule  visi])le  oii  the  penis,  and  the  inflammation  which  may  occur 
botli  in  and  around  the  glands  generally  tenninates  without  sup- 
])uration.  Trtttfintnt.-  -Kest,  and  attention  to  the  bowels,  is  all 
that  is  usually  ro»iuir(ul.  If,  however,  sup]>uration  threatens,  hot 
boiacic  ]ioultices  smkI  fomentations  must  Ik?  appliini,  and  a  free 
inc  ision  in  a  vertical  <lirection  made  as  soon  as  pus  forms.  Should 
a  sinus  remain  after  the  bubo  has  been  opened  or  burst  spon- 
taneon.sly,  it  should  be  laid  freely  open,  scraped  and  stuffed  with 
ase])tic  gau/.e,  that  it  may  heal  from  the  bottom. 

( JoiHirrlio  al    arthritis    is    described    under    Dist^jises    of   Joints 

Sfrirfurt'  vf  thv  rrd/wa. 

Time,  oh  dim;  amc  sihktuue  of  the  ntETiiRA  is  a  cicatricial! 
narrowin;^^  ot  the  canal  at  one  or  more  spots  due  to  disease*,  injury, 
or  conLTeiiital  defect.  A  temporary  naiTowing  of  ilio  urethra  may 
also  (M'cur  from  spa>m  of  the  muscular  tissue  suiTouuding  it,  or 
from  (()nL'''>titin  of  it-;  lining  membrane,  conditions  to  wliich  the 
terms  ^y„/^, ///-///.  ;ind  xtiKfrstin'  htricture  are  sometimes  applied. 
Surli.  lit.\\t\rr.  seldom  occur  without  the  co-existence  of  organic 
stricture.  < 'l.struction  of  the  urethra  by  a  calculus,  an  enlarged 
]>i<>stut<-,  (ti"  by  pr<'s.sure  from  without,  as  from  an  abscess  or 
fia(  tiirt  ij  ]i»'l\ic  biine,  should  not  l)e  spoken  of  as  stricture. 

i'liiK,  (I I, J  /nrii,<tfi'-ii  (>f  drictnre., — A  ntricture  is  generally  the 
re>ult  of  ( lirniiic  inflammation,  such  as  a  neglected  g(moiThu»a  or 
irleet.  (n-  more  rarely,  a  simph*  urethritis  in  a  gt)uty  subject.  In 
sucli  casi-  ilir  mucous  and  sub-mucous  tissue  become  inflltrated 
uitii  intlammatory  jtrt)ducts,  which  are  ultinuitely  organized  into 
lil)ion>  ti^-ue  ;  and  this  a<»ain  slowly  contracts,  naiTOwing  the 
(anal.  Mon'  rarelv  a  stricture  mav  be  caused  bv  the  contnicti<m 
of  a  ricaiiix  fallowing  laceration  or  niptur(»  of  the  urethra, 
iirodui.il  b\  iniuiv  Inflicted  either  from  within,  l)v  the  careless 
]»a->;iL'-«'  o!  iiis!nini«'nt>  or  tlie  use  of  too  strong_i^njections,  or  from 
witlioiit.  b\  ki.k-,  falls.  vVc.  on  the  p<»rineum.  Occasicmallv  it  mav 
be   (hn    t"   tip'   "oiitra'tion    of   the  cicatrix    following  a  urethral 
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chancre.  In  loiiie  inatancM  no  cause  can  be  aacribed.  A  few 
caees  are  conpenital, 

Variftiti. — Oi^anic  strictures  have  been  divided  (1)  according  to 
their  cause,  into  iiliiipat/ik  and  tmuinatir ;  (2]  according  to  their 
anatomical  apiieamnces,  intii  liiieiir,  iiiniiilar,  irregular  or  tortuous, 
bridle  or  pack-threail,  and  tuniiflled,  terms  which  suffleiontly  explain 
themselves ;  (3)  according  to  whether  an  instrument  con  or  cannot 
be  passed,  into  permeable  and  im/irriiiealJt :  (4)  according  to  their 
behaviour,  into  siiaple,  Miuitire, 
or  irritable,  and  cmttrarlih  or 
reetirria;/ ;  and  (j)  according  to 
their  structure,  into  Jtbrvin, 
tlaitic,  and  cartiliiyiiunu. 

f^titatioH.  ■ —  Stricture  may 
occur  in  any  part  of  the  urethra 
save  the  prostatic.  It  is  gone- 
rally  said  to  be  most  common 
in  the  bulbous  part  of  the 
spongy  portion,  but  (Itis  and 
others  maintiiin  that  it  is  moxt 
often  found  in  the  anterior  pai-t 
of  the  urethra,  and  that  what 
have  iKiea  considered  deep 
strictures  are  only  spasmodic 
conditions  con^'equent  upon  the 
reflex  irritation  of  the  true 
stricture  in  front.  Intbe  penile 
portion  of  the  urethra.  Btricturefl 
are  usually  multiple. 

Jletallt, — When  a  stricture, 
or  indeed  any  mechanical  ob- 
struction  to   the   free   flow  of  

urine  from   tho   bladder,  such    pw.  370.— The  effccU  of  obstrnction  to 
us  a  long  prepuce,  an  enlarged       the  outflow  of  urine  from  the  bladder 
prostate,  a  narrow  meatus,  &c.,        od  the  urinary  aijpfti-atus. 
has  existed  Home  time,  serious 

structural  changes  (Fig.  ;t70)  occur  in  the  urinary  apparatus  on  the 
proximal  side  of  the  lesion,  t.r.,  in  1,  the  urethra  behind  the 
Btriotuio;  2,  the  bladder;  3,  tho  urotora;  and  4,  tho  kidneys. 
Thus  :— 

1.  The  urrlhrii  behind  the  stricture  becomes  dilated,  and  ulcera- 
tion may  occur  leading  to  perforation,  urinary  abstoKs  and  tixtula ; 
or  rupture  may  take  place  suddenly  during  struining.  and  be 
followed  by  extravasation  of  urine. 

2.  The  hitiildrr,  in  consequence  of  itti  cfiurts  to  expel  the  urine, 
becomes  thickened  from  hypertrophy  of  ita  mutcular  coat.    The 
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mucous  irK*Tn})rjine  m:iy  become  inflamod  and  thickened:  or  owing 
t<»  th(^  ])H'ssuro  of  the  unue  may  he  pi*otnule<l  thixmgh  the  muscular 
fji.s(iculi,  foniiin^'  sacculi,  in  which  stale  urine  may  collect  or  a 
ralculus  form. 

;{.  Tlio  tii'f'tfr.i  hoi'omo  dilated,  their  muscular  coats  hypertrophied, 
and  tlicir  lining  membrane  sometimes  inflamed. 

\.  The  hill  in' 118  become  disorganised,  in  part  from  the  backward 
])rcssure  of  tlie  retained  urine  and  in  part  from  the  spread  of 
inihimination  from  the  bladder  up  the  ureter  to  the  pelvis.     See 

/fistitsrs  n/'  I\i(i/i(i/8,    ]K   ()S7. 

Sf/tiii>tofii<.  -A  f^lcety  discharge,  increased  fi'Oiiuency  of  micturi- 
tion, and  j)erhai)s,  some  pain  in  the  act,  twisting  or  forking  of  the 
stK^ani.  or  tlie  escape  of  a  few  drops  of  urine  after  the  stream  has 
ceased  an-  early  signs  of  stricture.  Then  the  stream  gets  gradually 
smaller,  and  is  }»assed  with  increasing  difficulty  and  straining,  till 
finally  the  urino  may  only  be  voided  drop  })y  drop,  or  complete 
]«tention  may  set  in.  In  some  instances  an  attack  of  retention  is 
the  first  ^^ign  of  th(»  disease.  In  neglectt^d  (;ases  the  sti'aining  may 
])ro(lu(i'  piles  or  ]>rolai)se  of  the  rectum  ;  or  cystitis  may  bo  set  up 
and  tlie  urine  become  ammoniacal  and  turbid  from  the  pi-osence  of 
i»us  nnd  mucus  ;  or  th(»  bladder  may  become  over- distended,  and  the 
urin«'  (liibble  involuntarily  away.  This  condititm  of  overflow 
should  be  <  aret'ully  distinguished  from  incontinence  (see  p.  721). 
At  first  there  are  usually  no  constitutional  snn])toms  ;  but  as  the 
obstrui  tion  lugins  to  tell  on  the  bladder  and  kidneys,  dyspeptic 
trouhli's  arc  d«'v«doj»ed ;  the  patient  loses  weight,  his  countenance 
becomes  aiixious,  he  suffers  from  chillintrss  and  occasi(mal  rigors, 
from  ]>ain  in  the  loins,  and  later,  from  feverish  attacks  and  un- 
nil-takalilc  signs  of  kidney  mischief.  Thus  a  stricture  which  in 
itself,  if  kept  properly  dilated,  is  not  a  senous  disease,  In^comes  so 
when  negheted  ajid  chronic  bladder  and  kidney  trouble  hyq  allowed 
to  be  <i  t  up.  it  may  then  end  fatally  from  an  intercurrent  attack 
(d"  acute  (vstitis  or  nephritis,  or  from  e.xtravasjition  of  urine  and 
its  c(»ii>-e.juen(e^  o(  (urring  during  an  attack  of  retention. 

A  >/i<t>//,<>si\  (an  only  be  nuule  with  certainty  by  examining  the 
uretlira  w  itli  instruments.  First  take  a  No.  N  or  1)  black  Ixmgie  or 
(athetei  and  it  this  ])asses  easily  try  Micce.ssivelv  larjjrer  sizes  till 
tie-  obstruction  i>  met  with.  If,  (^n  the  other  hand,  it  will  not  pass, 
try  a  smaller  hougie  till  one  is  found  that  will  go  into  the  bladder. 
If  the  olistrurtion  to  the  i>assage  of  the  bougie  is  met  with  within 
>i\  indies  nt  the  meatus,  a  strictui*e  exists:  but  if  it  is  furth(^rthan 
this  the  I  a-e  is  one  of  enlarged  prostate.  l>o  not  mistake  the 
eatthinL'^  ol  the  end  of  the  iMuigie  in  a  lacuna  or  at  the  triangular 
liL:anHnt.  or  tin-  -pasui  that  may  ])e  ]»resent  on  the  first  trial,  for  a 
strietiir<-.  lIa\inL'"  discoveri'd  the  stricture,  measure  the  distance 
from  the  ni<"atu<  on  the  catheter  or  bougie.     Next  piss  a  bulbous 


8TRICTUEE  OF  THB  UBETRRA.  733 

stem  (Fig.  371)  through  the  stricture,  and  then  withdraw  it,  noting 
on  the  stem  where  the  bulb  is  caught  in  the  act  of  withdrawal. 
This,  when  compared  with  the  distance  noted  on  the  catheter,  will 
indicate  the  length  of  the  stricture.  In  the  same  way  the  existence 
of  other  strictiut»s  can  be  discovered.  The  calibre  of  the  stricture 
may  be  measured  by  Otis'  urethrometer  (Fig.  372). 

The  mtthod  of  passing  a  bougie  or  catheter  can  be  much  better 
learnt  by  five  minutes'  practice  than  by  any  written  instruc- 
tions. Here  only  the  general  rules  for  passing  such  will  be  given. 
1.  Carefully  examine  tiKe  instrument  to  see  that  it  is  quite  clean, 


Fio.  371. — Bulbous  stem, 

perfectly  smooth,  not  defective  in  any  part,  and,  in  the  case  of  a 
catheter,  that  it  is  pervious,  in  order  to  avoid  respectively  the 
dangers  of  septic  infection,  laceration  of  the  urethral  mucous  mem- 
brane, the  breaking  off  of  the  end  of  the  catheter  in  the  stricture, 
and  the  annoyance  of  finding  that  when  the  catheter  has  been 
passed  it  is  choked  and  urine  will  not  flow  through  it.  2.  Warm 
and  oil  the  instrument ;  a  cold  catheter  is  unpleasant  to  the  patient, 
and  tends  to  produce  spasm ;  an  unoiled  catheter  does  not  glide 
easily  along  the  urethra.  3.  l*lace  the  patient  in  the  reciunbent 
position  if  instrumentation  is  to  be  practised  for  the  first  time,  lest 
faintness  be  produced.     In  old-standing  cases,  where  the  urethra  is 


Fig.  372. — Otis'  urethrometer. 

callous,  the  patient  may  stand  with  his  back  against  a  wall.     4.  Pass 
the  instrument  with  the  greatest  gentleness  and  use  no  force. 

The  difficulties  that  iiiay  he  met  with  in  passing  an  instrument  are  : 
1 .  The  point  may  catch  in  a  lacuna  or  fold  of  mucous  membrane. 
This  is  best  avoided  by  keeping  the  point  at  first  on  the  floor  of  the 
urethra.  2.  It  may  hitch  where  the  urethra  passes  through  the 
triangular  ligament.  Should  it  do  so,  withdraw  it  a  little,  and 
direct  the  point  against  the  roof  of  the  urethra.  3.  It  may  enter 
a  false  passage.  This  may  be  known  to  have  occurred  {a)  by  the 
handle  being  deflected  from  the  middle  line,  (6)  by  th(^  catiieter 
being  felt  to  be  out  of  the  right  passage  by  the  finger  in  the 
rectum,  (r)  by  free  bleeding  if  the  false  jmssage  is  recent,  {d)  by 
no  urine  escaping,  (c)  by  the  point  not  moving  freely  as  it  does 


7o4  1)ISK.\8KS  OF   ItEOIONS. 

wlu'ii  in  tln'  bljuMrr.  Tlio  foniiJitiDii  of  a  false  passjige  may  1x3 
]inv('nt<Hl  ])y  u>in«j;  no  loroo ;  and  onterin^  an  old  ono  may  Ijo 
asoiMril  ])y  usin<i;  ;i  silvor  cathotor  and  diit»ctin«^  its  point  along  the 
wall  of  IIm-  uii'thra  opposit*.'  to  that  in  wliicli  tho  o])ening  into  the 
l'als»'  pas^a^'c  is  situated. 

Thf  ford/  (I lid  (onsfifntiftnitl  effects  that  ocru/iiona/li/  fvlioir  the 
I'ltfnyhtrfinn  »./'  i  1,4 I'll nunt-i.  Among  tho  luval  rfftci^  may  be  mcn- 
tinn«"(l  1,  ha-ninirhajLT'' :  2,  false  passage;  3,  abscess  ;  4,  oxtrava- 
sati<»n  ot  uriut',  and  .'>,  inflammation  of  the  prostate,  testicle,  or 
bladder.  Ani(»n;i  the  (■<>nfififnli()nal  (fftdif-l,  syncoj)e  ;  2,  rig<jrs ; 
;j,  iin'tiiral  t(\t'r;  1,  supi)rf\ssion  of  urine ;  and  o,  i>yiemia.  L<Kftf 
i/i'rrf.^  1.  jla  iii(»nha;^«'  may  b(;  due  to  laceration  of  the  mucous 
nienibiant'  of  tin-  urethra  by  the  careless  passage  of  the  instru- 
ment, ur  to  eon^'rstioii  of  the  urethra  in  the  neighbourhotnl  of  the 
stiietur*' :  in  citlier  of  these  e4i.ses  the  bhiod  may  flow  on  tho 
reni(t\al  of  tin-  ratlu-ter,  the  point  of  wliieh.  mor<»over,  will  Ix; 
l)lon(l-slain<  (1.  Il:einnrrliajj:e,  however,  may  come  from  the  kidney 
(•on><»[U<'nt  upon  n-llex  eongestit)n  due  to  the  initation  of  the  neck 
of  tJM'  bl.ehhi-  }»y  tlie  cathetcT.  The  blood  will  then  only  apjwar 
in  tln'  niint'  aft<r  some  time  has  ehii)sed  (see  JI'i  inaturiHy  p.  722). 
H.  A  falsr  ]»;i>sa}^e  may  be  produced  by  using  t^o  much  force,  or 
bv  apitlvini;-  forco  in  tlio  wron;'  dii'ection.  It  is  known  to  have 
luM'n  madr,  by  th«' «at]ieter  beiii|r^felt  to  slip  suddeidy  onwaiils,  by 
the  liaiidle  (K'siatin^^  from  tla?  middle  Tine,  by  the  |)oint  Ix'ing  felt 
out  of  ihc  ur<thia  by  the  llng<T  in  tho  rectum,  and  by  the  pti^.»nt 
<'om]>lainiiiLr  of  sever*'  i)ain.  The  catheter  should  l>o  at  once  with- 
draw n  and  not  ])asstMl  aLcain  for  a  week  or  more  to  allow  the  wound 
to  he;il.  ;;.  Ab-cess;  4,  extravasation  (d*  urine;  and  0.  inflamma- 
tion of  the  j)iostat<',  if>.tiele,  and  bladder  reciuin.'  no  comment  hero. 
d'.  I,  r<il  , ji'x  f^.  1 .  Syneo]»e  occasionally  occurs  on  the  first  passage 
of  ;i  (Mtlatt  r.  it  i^  best  avoided  })y  i^u-^sing  th<'  instrument  with 
til*'  ]>atit  lit  in  tie'  recumlx'ut  posture.  2.  The  rigors  which  some- 
times follow  ih<-  lirst  introduction  of  an  instrument  ap|iear  to 
dejienil  upon  -omr  nervous  shock,  and  may  occur  where  all  geutle- 
ni  ->  ha-  heiii  einployi'd  and  no  loeal  injury  whatever  has  boon 
intliet' ,1.  .').  I  leihial  fever  is  most  tre<|iient  in  old  peo])le,  and 
may  '-uimi  \  tn.  within  a  dav  or  two  of  tin'  first  catheterization.  It 
be;^nns  witli  riL'^'M^  followed  by  high  fever,  and  usually  terminators 
in  a  t<\\  ilay-  with  profus*.'  sweating.  Occasionally,  however,  it 
iii:i\  <  ii'l  t.italK'.  in  wliieh  ease  there."  is  nearlv  alwavs  some  chnmic 
kidnov  di-.  a^'*  di^i-overed  at  the*  autoii*<v.  Sir  Andrew  ('lark  has 
ealh'd  atieiition  \^^  the  ]M)ssible  occurrence  of  death  after  tho 
pas- 1-'  "f  an  Mi-trument  in  old  men  without  an v  kiilnev  or  bladder 
ti(»ub|o  to  a<  <  Minit  lor  it.  1.  Where  sui)i»res>i()n  of  urim^  has  Injon 
ol)>.TVt  il  tlnie  lia-  always  been  .M)me  iire-cxisting  kidney  mischief. 
0.    rv.emi  i  i-  laie,  but  has  (H'casionallv  been  noted. 
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The  treatment  of  organic  stricture  resolves  itself  into  restoring 
the  patency  of  the  urethra  by  causing  the  absorption  and  destruc- 
tion of  the  inflammatory  or  cicatricial  material  producing  the 
obstiniction,  and  subsequently  preventing  recon traction.  The 
methods  employed  for  restoring  the  patency  of  the  urethra  are : 
1.  Slow  dilatution,  2.  liapid  dihtation.  li.  Forcible  dilatation 
or  splitting,  4.  Division  of  the  stricture  /rum  within  (internal 
urethrotomy).  5.  Division  of  the  striHure  from  without  (external 
urethrotomy).  6.  Destruction  of  the  stricture  by  caustics,  7.  Elec- 
trolysis. Treatment  by  caustics  may  be  said  to  have  now  become 
obsolete*  and  will  not  be  further  refeiTed  to.  Of  the  other  methods 
slow  dilatation  is  no  doubt  the  simplest  and  safest,  and  is  the  one 
that  in  the  large  majority  of  cases  should  be  used.  Where,  how- 
ever, time  is  an  object,  or  the  stricture  cannot  be  dilated  by  the 
slow  method  beyond  the  size  of  a  No.  4  or  5  catheter,  or  severe 
constitutional  or  local  symptoms  are  set  up  on  each  occasion  that  a 
catheter  is  passed,  rapid  dilatation  may  be  tried.  Where  again  the 
continual  presence  of  a  catheter  in  the  urethra  cannot  be  borne  on 
account  of  the  local  irritation  which  it  causes,  or  the  stricture  is 
resilient  and  rapidly  recontracts  after  it  has  been  fully  dilated, 
internal  urethrotomy  may  be  practised,  especially  if  the  stricture  is 
in  the  penile  portion  of  the  urethra.  Further,  when  the  stricture  is 
of  cartilaginous  consistency,  and  will  not  yield  to  dilatation,  or  the 
perineum,  in  addition,  is  riddled  with  sinuses,  external  urethrotomy 
by  Syme's  or  Wheelhouse's  method  may  be  performed.  Lastly, 
when,  after  persistent  attempts,  it  is  found  that  an  instrument 
cannot  be  passed  through  the  stricture,  external  urethrotomy  by 
Wheelhouse's  method  may  be  undertaken.  When  the  symptoms 
are  urgent,  as  from  retention  or  extravasation  of  urine,  other 
measures  may  be  required.  See  Retention  and  Extra vasatimi  of 
Urine  (pp.  744  and  746).  Forcible  dilatation  or  splitting  and  elec- 
trolysis do  not  commend  themselves  to  my  judgment,  and  should 
not  in  my  opinion  be  employed. 

If  a  catheter  will  not  pass  on  the  first  attemi)t  it  must  not  at 
once  be  ussumed  that  the  stricture  is  imi)ervious,  as  it  may  yield 
on  a  future  occasion;  but  gentle  and  persevering  attempts  with 
fine  catgut  bougies,  filiform  bougies,  French  silk  bougies,  or 
whalebone  bougies,  should  be  made.  The  i)atient,  pre-supposing 
there  is  no  retention,  may  be  asked  to  pass  water,  and  whilst  the 
urine  is  flowing,  and  the  stricture  is  in  conscHiuenco  dilated  by  the 
stream,  a  bougie  one  or  two  jsizes  smaller  than  the  sti"eam  may 
sometimes  be  »lii>j)ed  in.  If  the  point  of  a  catheter  is  firmly 
grasped,  indicating  that  it  is  in  the  mouth  of  the  stricture,  gentle 
pressure  may  then  be  used  to  push  it  onwards.  If  in  any  of  these 
ways  a  fine  bougie  can  be  got  in  it  should  not  be  removed  till  tlie 
patient  is  compelled  to  pass  water,  when  a  small  catheter  may  be 
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fever,  cystitis,  &c.,  it  must  be  r^moyed.  It  is  generally  believed 
that  the  mere  presence  of  a  catheter  in  the  stricture  causes  the 
absorption  of  the  inflammatory  material  in  the  submucous  tissue, 
and  that  this  result  is  not  effected  by  mechanical  stretching,  since 
a  catheter  that  does  not  fit  the  stricture  tightly  answers  better  than 
one  that  does,  and  causes  less  irritation.  The  method  of  tying  in  a 
catheter  will  be  learnt  by  every  student  whilst  dressing. 

Forcible  dilatation,  splitting  or  rupture  {HoWs  operation) 
is  done  by  passing  through  the  stricture  an  instrument  consisting 
of  two  parallel  blades  with  a  central  stem  fixed  between  them,  and 
then  over  this  stem  forcing  a  tube  the  size  of  the  urethra,  thus 
separating  the  blades  and  splitting  or  rupturing  the  stricture.  The 
operation  is  not  unattended  with  danger,  and  is  more  liable  to  be 
followed  by  an  early  relapse  than  either  rapid  dilatation  or  internal 
urethrotomy.  Indeed  internal  urethrotomy  has  now  to  a  great 
extent  taken  its  place  in  the  treatment  of  linear,  contractile,  and 
penile  strictures  (the  strictures  to  which  splitting  was  said  to  be 
especially  adapted),  since  the  cicatrix  following  laceration  of  the 
tissues  is  much  more  prone  to  contract  than  that  following  a  dean 
cut. 

Internal  urethrotomy,  or  division  of  the  stricture  from  within 
the  urethra,  should  only  be  undertaken  when  the  simpler  and  safer 
method  of  treatment  by  dilatation  has  failed.  It  consists  in  making 
a  dean  longitudinal  cut,  with  a  guarded  knife,  completely  through 
the  stricture,  and  subsequently  in  keeping  the  edges  of  tiie  wound 
apart  by  the  passage  of  a  full-sized  bougie  till  the  ovoid  gap  thus 
left  has  been  filled  with  new  tissue — the  cicatricial  splice  of  the 
American  surgeons.  The  cicatrix  following  a  dean  cut  shows 
much  less  tendency  to  contract  than  a  cicatrix  following  a  laceration 
or  rupture  ;  hence  the  superiority  of  internal  urethrotomy  over  the 
method  of  spfittiny  or  rupture.  The  cases  in  which  it  is  advocated 
are :  1 .  Intractable  strictures  that  cannot  be  dilated  beyond  the 
size  of  a  No.  5  or  6  catheter.  2.  Strictures  which  rapidly  recon- 
tract  after  dilating  instruments  are  discontinued.  3.  Cases  in  which 
the  passage  of  instruments  is  constantly  followed  by  retention  of 
urine,  hoomaturia,  rigors,  urethral  fever,  or  other  constitutional 
symptoms.  But  it  is  very  questionable  if  external  urethrotomy 
is  not  the  better  operation  for  these  last  conditions.  Internal 
urethrotomy  is  especially  applicable  to  strictures  within  three  or 
four  inches  of  the  meatus.  Anaesthesia  of  the  urethra  should  be 
induced  })y  injection  with  a  20  per  cent,  solution  of  cocaine.  The 
operation  may  be  done  by  cutting — 1.  From  before  backwai*ds ; 
and  2.  From  behind  forwards.  The  latter  method  requii-es  that 
the  stricture  should  be  dilated  up  to  the  size  of  a  No.  4  or  5 
catheter  to  enable  the  sheathed  blade  of  the  instrument  to  be 
passed  through  it;   the  former  can  be  done  if  the  stricture  will 
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the  healthy  mucous  membrane  at  each  end  of  it.  He  then  passes 
a  Xo.  14  or  16  bougie,  and  if  this  is  felt  to  bo  held  at  any  point, 
re- introduces  the  urethrotome,  and  divides  what  remains  of  the 
stricture.  A  Xo.  12  gum-elastic  catheter  is  then  tied  in  for  twenty- 
four  to  forty-eight  houi*s.  (h.)  Dr.  Otis  uses  what  he  calls  a 
dilating  urethrotome  (Fig.  37o).  It  is  introduced  beyond  the 
strictui^e,  the  screw  at  the  handle  is  turned,  dilating  the  instrument 
up  to  a  millimetre  or  two  beyond  the  normal  calibre  of  the  stricture 
in  order  to  make  the  latter  completely  salient.  Then  the  blade  is 
drawn  through  the  stricture,  dividing  it  from  behind  forwards. 
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Fiis.  374. — Thompson's  modification  of  Civiale's  urethrotome. 

Otis  claims  that  when  the  stricture  has  been  completely  divided, 
re-contraction  does  not  occur.  This,  however,  would  appear  to  be 
contrary  to  the  experience  of  surgeons  generally,  the  stricture 
returning  (though  loss  rapidly),  as  it  does  after  all  methods  of 
treatment,  if  a  bougie  is  not  occasionally  passed. 

For  stiictures  in  front  of  the  scrotum,  internal  urethrotomy  is  a 
very  successful  operation;  but  in  deeper  situations  it  has  been 
followed  by  abscess,  severe  haemorrhage,  extravasation  of  urine, 
cystitis,  nephiitis,  and  pyaemia.  It  would  appear  to  be  attended 
with  a  mortality  ranging  from  1  to  3  per  cent. 

External  urethrotomy,   or  opening  the  urethra  from  the 


Fig.  375. — Otis'  urethrotome. 

perineum,  may  be  required  for  two  distinct  conditions.  1.  For 
certain  strictures  which,  though  pervious  to  instruments,  are  of 
an  intractable  nature.  Here  the  operation  known  as  8jTne*s  should 
be  donf\  2.  For  strictures  through  which,  oven  after  the  utmost 
perseverance,  an  instrument  cannot  be  passed.  In  these  cases  the 
stricture  may  be  divided  by  Wheelhouse's  modification  of  the  old 
method  of  perineal  section ;  or  the  urethra  may  be  opened  by 
Cock's  method,  i.e.,  behind  the  stricture  at  the  apex  of  the  prostate, 
and  the  stricture  left  undivided  in  the  hope  that,  relieved  from  the 
pressure  and  irritation  of  the  urine,  it  may  become  pervious  to 
instiiimcnts. 

3  B  2 


iiiHl  thi>  sh.iulclov  iti  Ihu  thickfti 
Htrictiirc.     riute  the  iBiticiit  in 

the  ]>t'iiuoum,  over  tho  stiicturo 
in  the  wound,  take  it  in  the  le( 
vith  the  right  forefinger,  insert 
bladder  side  of  the  etritture,  ani 
forward.  When  eomplotoly  divii 
can  bo  pushed  on  int^i  tho  bladdi 
be  tied  in  tor  twenty-tour  hours. 
operation  are — 1.  to  be  Bure  that 


Fio.  376. -S; 

not  in  a  falee  passage ;  and  'i,  to  pa 
are  obviat«d  by  the  modiRcation  su 
a  catheter- start  with  a  groove  on 
knife  eun  bo  nin  to  divide  the  et 
known  to  bo  in  the  bladder  by  the 
stylet.  A  bougie  is  then  screwed 
railway  catheter  is  passed  over  the 
the  stricture,  and  is  there  fixed  by 
thought  to  be  divided,  the  cathei 
and  if  all  m  divided,  will  pass  nn 

alnff  -".-  -  ■ 
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iueision  made  by  its  side,  and  the  greatest  difficulty  was  experienced 
in  finding  the  proximal  end  of  the  urethra.  Indeed,  after  a  long 
search  the  surgeon  had  often  the  mortification  of  haying  to  send 
the  patient  back  to  bed  without  having  succeeded  in  reaching  the 
bladder.  These  difficulties  have  to  a  great  extent  been  overcome 
by  Mr.  Wheelhouse,  who,  instead  of  cutting  down  upon  the  end 
of  the  staff  on  the  face  of  the  stricture,  opens  the  urethra  half  an 
inch  in  front  of  it,  and  passes  a  director  tiirough  the  opening  thus 
made  in  the  urethra  into  the  stricture  and  divides  the  latter. 

Wheelhousf^a  modification  of  perineal  section, — Pass  Wheelhouse's 


Fio.  377.— Wheelhouse's  staff. 


Fia.  378. — WheeIbou8e*8  method  of  opening  arethni. 

(Bryant's  Surgery.) 


staff  (Fig.  377),  with  the  groove  downwards,  to  the  stricture. 
Place  the  patient  in  the  lithotomy  position  with  the  pelvis  raised 
so  that  light  may  fall  into  the  wound.  Make  an  incision  in  the 
middle  line  of  the  perineum,  and  open  the  urethra  on  the  groove 
(not  on  the  point  of  the  staff),  so  as  to  be  half  an  inch  in  front  of  the 
stricture.  Seize  the  edges  of  the  healthy  urethra  on  each  side  by 
arteiy  forceps,  and  hold  them  apart.  Withdraw  the  staff  a  little, 
turn  it  so  that  the  groove  looks  towanls  the  pubes,  and  catch  up 
the  upper  angle  of  the  opened  urethi*a  by  the  hooked  end.  The 
urethi-a  is  thus  held  open  at  throe  points  (Fig.  378).  Search  for 
the  stricture,  and  pass  a  slender  probe-pointed  director  through 
it  into  the  bladder.    Divide  the  stricture  with  a  probe-pointed 


nt  tlin  ii|>fx  i)f  the  |ini-^tiitc  ■■  umi 
the  patii'iil  ill  l)i.'  1ilhi>ti>iiiy  jiosit 
the  i'(H;tuiii,  iLiiil  ]jliLce  its  pi>int  on 
n  doiiblo-edgeil  scalpel  (I'ock's  '. 
backed  knifu,  boldly  into  the  m 
carry  it  towards  the  tip  of  thn  tin 
mdaion  by  an  upward  and  duwni 


■Wbeelhoi 


do  not  withdraw  it.  Whoii  the  j 
finger,  pri;sH  it  iinwardH  int<>  tho  lire 
the  fin(^r  i[i  the  reirtum,  and  guid 
tho  bladder.  Witlidraw  the  lingt 
canimlu  aloTif;  the  diructor  into  th 
dayx.     This  appeara  to  lie  u  fftoA  o 
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urothra,  but  tho  most  common  situation  is  in  the  perineum. 
Came, — They  are  most  often  formed  in  connection  with  stricture, 
and  are  then  due  to  ulceration  and  local  extravasation  ol  urine  ^' 
behind  the  seat  of  obstruction.  They  may  also  result  from  injury  ^, 
inflicted  either  from  without  or  from  within,  as  passing  an  instrument  ;^ 
along  tho  urethra,  or  the  mpaction  of  a  calculus ;  or  they  may 
occur  during  an  attack  of  gonorrhoea  from  inflammation  extending  ^ 
to  one  of  the  urethral  follicles  or  to  Cowper^s  glands.  The  signs 
of  a  urethrarabscess  in  the  perineum,  its  most  common  situa- 
tion, are  the  presence  of  a  hard,  brawny,  deeply-seated  sweUing, 
generally  beginning  in  the  middle  line  just  in  front  of  the  anus, 
and  as  it  increases  in  size,  making  its  way  to  one  or  other  side  of 
the  perineum  in  the  direction  of  the  groin.  At  first,  while  the 
pus  is  bound  down  by  the  deep  fascia,  there  is  no  fluctuation,  and 
it  is  only  as  it  approaches  the  surface  that  this  sign  of  abscess  can 
be  detected.  The  abscess  is  attended  with  throbbing  pain,  often 
with  sharp  constitutional  disturbance,  and  occasionally  with  a 
rigor ;  it  may  also  cause  retention  of  urine.  Treutiiient, — Fluctua- 
tion must  not  be  waited  for,  but  a  catheter  passed  down  the 
urethra,  and  a  free  incision  made  in  the  median  line  of  the  peri- 
neum into  the  swelling,  and  the  finger  passed  into  the  bladder.  If 
the  abscess  is  not  opened,  it  may  break  externally  on  the  perineum, 
or  it  may  burrow  amongst  the  tissues  and  break  into  the  rectum  ; 
and  if  not  already  in  connection  with  tho  urethra,  as  when  the 
abscess  forms  external  to  it,  it  may  brcuik  into  that  canal. 

Urinary  fistcl>e  are  generally  the  result  of  urinary  abscess  in 
connection  with  stricture  of  the  urethra.  They^maj"  also  be  due 
to  wounds  of  tho  urethra,  made  accidentally,  or  by  surgical  opera- 
tion, or  to  ulceration  following  impaction  of  a  calculus.  They  are 
commonly"  divided  mto  tbree  kinds: — 1,  The  perineal ;  2,  the 
scrotal ;  and  3,  the  penile.  The  perineal  maybe  single  or  multiple ; 
the  scrotal  are  nearly  always  multiple ;  and  the  penile  single.  In 
long-standing  cases  the  fistuko  may  burrow  among  the  tissues 
of  the  groin,  nates,  and  thighs,  and  may  even  open  into  the 
rectum. 

Treatment. — ^\^len  due  to  stricture,  the  fistula*  will  generally 
readily  heal  when  the  stricture  is  cured  and  a  free  natural  jwis- 
sage  is  established  for  the  escape  of  urine.  Should  they  not  do 
so — 1.  A  perineal  fistula ^  when  small,  may  bo  induced  to  close  by 
passing  a  soft  catheter  to  i)TOvent  the  eontiw;t  of  urine  whenever  the 
patic^nt  micturates,  or  by  inserting  into  tlie  fistula  a  hot  wire  or 
a  ])r()l)e  coated  with  silver  nitrate.  If  tlieso  means  fail,  tlio  edges 
of  the  fistula  may  be  j)artHl  and  brought  t(»gcther  by  sutures.  When 
tho  parts  are  indurated  and  the  stricture  is  of  the  (uirtilaginous 
kind,  external  urethrotomy  and  laying  open  of  the  fistula  shovsl^ 
be  practised.     2.  Htrotal  Jistuloi  nearly  a\N?«Ly^T«5^aiK»  VKw^^3»{^siJ^ 


i-",.,,m..™,',"-..i,  f..ii...."i  i';",™,,",,,,',! 
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If  the  urine  ie  not  let  out  by  timely  incisions  the  Bwelling  extends 
fa)  tho  gToin^and  in  some  cases  has  been  known  lo  KOch  as  higb 
aa  the  axilla.  The  dun  now  appears  duskj  or  purpliah-red  and 
CEdemat<)ua.^Dd  gan^ne  and  Bloughine  of  the  infiltrated  tissues 
rapidly  ensue.  Tlie  absorption  of  tho  septic  products  gives  rise  to 
constitutional  diaturbance  and  tever,  which  though  it  may  at  first 
~run  high,  soon  asaumoe  a  low  typhoid  character,  and  the  patient, 
especially  if  the  subject  oTcEronic  kidney  disease,  frequently  sinks 
into  a  comatose  state  and  dies.  When  the  extravasation  occurs 
between  the  two  layers  of  the  triangular  ligament,  it  may  remain 
localised,  giving  rise  to  a  hard  circumacribed  swelling  in  the 
perineuin,  which  may  slowly  make  its  way  towards  the  Bcrotum ; 
and  lastly,  when  the  extravasation 
occurs  behind  the  posterior  layer 
of  the  triangular  ligament  and 
the  mine  is  extravasated  into  the 
pelvic  cellular  tissue,  the  sjnnptoms 
resemble  those  of  extra  -peritoneal 
rupture  of  ^hn  bladder. 

Treatmail. — A  catheter  should  bo 
passed  into  the  bladder,  or  where 
this  is  impossible,  down  to  the 
stricture,  and  in  either  case  a  free 
incision  ia  the  middle  line  of  the 


cisions    through    the    skin   of    tho    p,a,   380.— Ciloulu.   impacted  in 
scrotum,  penis,  and  groins,  in  tact,        untfara.      (St.    Bartholomew's 
wherever  the  urine  has  penetrated,       Houpitul  Miueum.) 
should  likewise  be  made  to  allow  of 

its  draining  away,  and  the  wounds  rendered  as  tar  as  possible 
aseptic  by  the  free  application  of  iodoform  or  other  antiseptics. 
The  patient's  strength  at  the  same  time  must  be  supported  by  fluid 
nourishment  and  stimulantB ;  whilst  opium  should  bo  given,  unless 
contra- indicated  on  account  of  kidney  disease. 

Stose  in  thb  urethka.— a  small  calculus  or  fragment  of  one 
may  become  impacted  in  any  part  of  the  urethra,  but  most  fre- 
quently mthemembtaneousportion  (Fig.  380),  01'  just  within  the 
'     vvnen  sharp  and  angular   it  causes  much  ^pain^  and 
Lough  fa>  obstruct  the  urethra  gives  rise  to  retention. 


meatus. 
~~wTien  largo 
and,  if  not ! 


removed,  to  ulceration  followed  by  oxtravasa'Son 
of  urine.  TTtatmtnt. — If  far  forward,  it  may  ofton  bo  expelled, 
whilst  straining  to  pass  water,  by  holding  the  meatus  and  suddenly 
letting  go ;  or  gentle  manipulation,  aided,  it  necessary,  by  incision 
of  tho  meatus,  may  sufBce.  Extraction  by  the  uroth.cu.1  fo^s^S!^ 
should  next  he  tried  (Figs.  381  and  SSIV  ^''i*-  *"*  ^oStca%,  »■  ^^^^ 
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iuciraon  uver  tho  etoiif  must  bo  maile.  Thii",  if  impacliBi)  i 
mombranenua  portion,  it  should  be  i«tiiovc<il  thMi]|;h  a 
tli#  middle  lino  of  the  p«<riiioum  ;  it  in  the  penile  portion  jnst 
in  front  of  the  Bcmtiim.  it  Hhonld  be  pushed  hack  if  poi«ibl«  intn 
tha  mftnlinmeouB  portjun  and  removed  through  the  periueuin,  msmi 
ini-iaioii  in  the  penile  portion  of  the  urethra  is  npt  to  tie  frill<iT«d  bj 
a  H«tiiU,  and  should  if  posnble  be  HToided.  If  compelW  tn  incHw 
the  penile  urethra  the  inciuon  should  lie  free  wi  na  to  ptmrcnt 
Incfrration  of  Ihf  tissues  in  extracting  the  stone.  Tho  edges  of  tlM> 
wound  should  then  bo  united  br  suture,  and  a  soft  catluitcr  tud 
iu  the  urethra  for  a  few  day»  till  the  incision  has  hewlnd. 


Fio.  331.— Urethral  hna(«  (Ai 


TascUlab  TCMuuas  ore  much  more  frequeut  in  the  temnln  tiutt 
tn  the  male  urt^nt.  In  the  feumle,  they  oi^ur  an  enikll  Riirid 
cscTeM.-euHM  usaally  situated  about  the  entranix^  of  the  urethn.  ultan 
surrounitiug  it  lilce  a  ring  and  perhaps  extending  some  dintanco  up 
it.  Thny  give  ri»i«  to  incn-iiscd  frequencj"  of  luicluritiou.  jiain  during 
the  1H.-1.  and  inteniiittjiiut  attacks  of  luvicion'ha^,  tlius  iwiiu'wbat 
MJinulating  tbf  s^iptonia  of  n  mleulua;  bill  incpectiuu  will  at 
imeo  ruveul  the  nature  of  the  aflei-tiun.  Trtutmfnt.—IAgtXxtn, 
or  the  applirtition  of  nitric  aiid  or  thn  th<-nn<t-cnut«y.  gi^nrally 
vuDioni  fiir  thwr  cure. 

Ketestios  nr  VUI.nb,  or  inAbility  to  pntui  waUi,  iinL-t  Iw  dis- 


Fio,  aS!.-IIot^'i  afTthi»l  lotvti-. 

tiiigujsb<*l  from  rupprtaeioD  of  iinne  in  wliirb  none  in  ■ori'loil  bj 
thn  kiilneys.  <'>ji»r.— Retention  r^ayd•^]vud  ui>un  luther  (4i}ubitoM)- 
tii.n  ti.  tho  DUtHow  of  Lirine  from  the  bladilnr.  or  (6)  innbiltty  ol  tiw 
l>lndder  to  nxpi'l  its  ronti-nli  r«nse<|unit  upon  ulony  uf  itn  muacaUr 
i-iut  or  ]iuml,VBij>.  b'-lPnUcn.  Ilit-ri-tut*,  i»  n  x^iptom  of  arviml 
diaonsai.  t.  Ill  Ihr  oil.  it  is  roninumlv  dim  to  onUmd  pro^te 
with  i>it|H'niiiilrd  onognetion.  roinhinnd  with  alimjr  of  the' tilaidia' 
from  ovrr-didiniiiicni.  2.  In  n'MI  iim  it  may  he  dui-  W  «r)tante 
Ntrictitre  villi  t«^i|»irury  Bpaxin  nl  the  u)i*tri])«l  muwulai  lihiu  a( 
"Qir  urnUini,  or  to  i.-nnsi'olion  of  tliir  niuiioiu  uirmbnuK!  owing  to 
yaavTrba-a,  h  dnnCng\minii  cuM  mid  wc*.  3.  In  "..«<«  it  tamy 
t»  tbv  rvnull  of  hyatcria,  at  the  v*™*"*^^  *•*  ***  wiUtyd  ti 
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or  other  pelvic  tuniour  or  of  the  fcetal  head  in  parturition.  4.  In 
children  it  is  commonly  caused  by  an  impacted  calculus^ or  ligature, 
of  the  penis,  and  more  rarely  by  phimosis.  5.  At  ullages  and  in 
both  sexes  it  may  be  due  to  reflex  spasm  sifter  an  operation  on  the 
rectum,  shock  following  any  severe  injury  or  operation,  a  tumour 
in  the  neck  of  the  bladder  or  urethra,  and  an  abscesa  in  any  part 
of  the  urethra.  It  may  also  be  due  to  paralysis  consequent  upon 
disease  or  injur^'^  of  the  brain  or  spinal  cord,  and  to  atony  of  the 
muscular  coat  oi  the  bladder]  In  the  two  latter  conditions,  how- 
ever,  after  the  bladder  has  become  distended  and  will  hold  no  more, 
the  excess  of  urine  passively  overflows,  dribbling  constantly  away ; 
and  this  condition  of  false  incontinence  must  be  distinguished  from 
true  incontinence,  in  which  the  urine  runs  away  from  the  bladder 
as  fast  as  it  is  secreted  by  the  kidneys. 

Symptoms  and  signs, — When  retention  has  come  on  slowly,  as 
from  the  gradual  contraction  of  an  organic  stricture,  there  may  be 
but  little  local  pain  and  no  constitutional  disturbance,  even  although 
the  bladder  may  be  distended  by  many  ounces  of  urine.  Where, 
however,  it  is  produced  suddenly,  there  is  usually  great  pain  followed 
by  severe  constitutional  symptoms— a  small  and  frequent  pulse,  a 
dry  and  brown  tongue,  and  perhai)s  delirium,  symptoms  probably 
due  to  the  sudden  check  to  secretion  by  the  kidneys,  and  to  the 
stretching  of  the  bladder.  The  bladder  itself,  unless  greatly  hyper- 
trophied  and  contracted,  rises  out  of  the  pelvis,  and  may  be  felt  as  a 
distinct  tumour,  dull  to  percussion,  and  at  times  extending  as  high 
as  the  umbilicus,  or  in  extreme  cases  even  to  the  ensiform  cartilage. 
The  patient,  unless  drunk,  usually  complains  of  inability  to  pass 
water.  When,  however,  the  bladder  has  become  gradually  dis- 
tended and  urine  is  passively  flowing  away,  he  may  complain  of 
inability  to  hold  his  water,  and  be  quite  imaware  that  the  bladder 
is  full,  and  may  object  to  have  a  catheter  passed  till  the  condition 
has  been  explained.  The  presence  of  a  swelling  in  the  abdomen, 
and  the  flowing  of  urine  through  the  catheter  immediately  after 
the  patient  has  passed  water  and  believes  that  he  has  emptied 
his  bladder,  should  serve  for  the  diagnosis.  In  suppression,  the 
bladder  is  found  empty  on  passing  a  catheter. 

liesults  of  retrnUon, — If  the  bladder  is  soon  relieved  no  apparent 
harm  may  ensue.  If  neglected,  however,  the  over-distension  may 
lead  to — 1,  atony  of  the  muscular  coat;  2,  cystitis;  3,  nephritis; 
4,  rupture  of  the  urethra  behind  the  obstruction  ;  o  (rarely),  rupture 
of  the  bladder  itself;  and,  (>,  passive  overflow  of  urine,  the  bladder 
remaining  full. 

Treatment. — The  distend(Ml  bladder  must  be  relieved,  and  if  the 
distension  is  extreme   and  the   symptoms  urgent,  at  once.      The 
way  of  doing  this  will  vary  according  to  the  cauae^  wwl  ^SJJL  \jfc 
considered  under  the  following  lieaAs*. — 


Isill.T 


ii.Il  h:i 


1  for 


<■{    til.' 


WIii-ii.  liow.'V.T.  tim  «yiNi.t<.ms  iin;  ii 

luiM    IlUVtT    bci.'ll    JIllHBtli,  IL    hot   Imtll    11 

opium  will  Bi^iicnilly  ouffic*'.     In  tvU 
uiHtrutiuiis,  u  wi'U  uUcd  Huft-niblitT  ci 

Whcii  the  eiHiani  im  ussociat^.tl  with  t 
moanH  twxj  luivo  t«  t>o  taken.  Sao 
ftrifiuir  Htrkli'r'. 

•2.  JMriitiiw /it, iiiimliv:  i;/'(A.  iii. 

Miini-titnex  known  iih  rfniji-Klh:  ariel, 
in  Hulilom  Buiricieul  of  itwU  to  pniil 
«lwitj-H  tissotiatud  with  (it  Itiiist  a  olif 
Hoino  e:ilart:;cmoiit  of  thi  prustato. 
gunoirhu'a,  or  uthttrcuiidilioiiscuuMin^ 
Tho  treatment  in  fiitiiiliir  t'>  that  ut  rob 

A.  JM<nli:i>  /rmn  h!i,»Ttr<.,.h<i  «f  I. 
middln  life.  It  is  then  g[>nerully  duot 
tho  abui>o  of  ali;o)iol.  &f.,  caiioing  the 
to  iM-coinc  complete.  I'irst,  trytoposs 
catheter  (Fit;.  ■(t<')i  then  a  iloulile  ( 
failing,  ii  t{un>-<'l"'^>:  <'atheter  with 
IH)iiit  hiteli  ut  the  middle  lolw  of  th 
Htylet  foi'  half  an  inrh  will  i-immd  the  < 
will  thi.'n  often  readily  fflidii  into  th«  li 
tJiis  way  tin-  silver  prindatic  ur  the  \k 
Iriwl,  Imt  wriouH  misi'hii-f  "•••■<■  i—  -'-■" 
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seldom  applicable,  as  the  enlargement,  as  a  rule,  leaves  no  room 
between  the  prostate  and  the  pouch  of  peritoneum  for  puncture, 
which,  if  attempted,  will  probably  wound  the  peritoneum.  The 
third  method  is  attended  with  extreme  danger,  and  is  seldom 
practised  at  the  present  day. 

4.  Retention  from  organic  stricture, — The  symptoms  and  diagnosis 
of  stricture  have  already  been  described.     Here  only  need  be  men- 
tioned the  ti'eatment  to  be  adopted  in  cases  of  retention  from  this 
cause.     An  endeavour  should  first  be  made  to  pass  a  catheter,  if 
necessary  imder  an  anaesthetic.     If  this  fails,  and  the  symptoms 
are  not  lu-gent,  a  hot  bath  and  a  full  dose  of  tincture  of  opiimi  may 
be  given,  and  another  trial  made  in  a  few  hours.    Where,  however, 
there  are  signs  of  grave  kidney  mischief,  opium  must  be  withheld 
or  given  with  great  caution.     Should  these  means  not  succeed,  or 
if  from  the  first  the  symptoms  are  urgent,  one  of  the  following 
methods  may  be  resorted  to,  viz.  :  1 .  Aspiration,  or  puncture  of 
the  bladder  above  the  pubes ;  2.  Wheolhouse's  operation ;  3.  Punc- 
ture of  the  bladder  through  the  rectimi;  4.  Cock's  operation  of 
opening  the  urethra  behind  the  stricture  through  an  incision  in 
the  perineum ;  and  5.  Forcing  a  catheter  into  the  bladder.     The 
last  method  is  highly  objectionable,  and  should  on  no  account  be 
practised.     Of  the  other  methods,  aspiration  above  the   pubes, 
repeated,   if    necessary,   should  the  stricture  not   quickly   yield 
after  the  spasm  has  been  removed  by  emptying  the  bladder  and 
thus  reducing  the  tension,  is  in  my  opinion  the  best.     Puncture 
through  the  rectimi  is  strongly  recommended  by  some  surgeons ; 
but  it  is  open  to  the  objection  that  suppuration  between  the  bladder 
and  rectum,  extravasation  of  urine,  and  a  permanent  recto-vesical 
fistula,  are  liable  to  follow,  to  say  nothing  of  the  annoyance  to  the 
patient  from  the  presence  of  the  cannula  in  the  rectum,  and  the 
excoriation  of  the  parts  by  the  urine,  which,  notwithstanding  care, 
is  apt  to  occiu*.     The  vas  deferens,  moreover,  may  be  injured,  and 
atrophy  of  the  testicle  ensue.     Cock's  operation  is  difficult  to  per- 
form, and  does  not  appear  to  possess  any  advantage  over  aspiration 
or  puncture  above  the  pubes.  Should  the  passage  of  a  catheter  not  be 
effected  after  the  bladder  has  been  aspirated  on  several  occasions, 
Wheelhouse's  operation  should  be  undertaken.     Aspiration,  though 
as  a  rule  attended  with  excellent  results,  is  not  absolutely  free  from 
danger.   Thus  it  should  not  be  practised  when  the  urine  is  unhealthy, 
or  the  walls  of  the  bladder  are  thinned  and  atonied,  lest  a  drop  or 
two  escape  through  the  pimcture  and  set  up  septic  inflammation 
and  suppuration,  which  may  be  followed  by  extravasation  of  urine. 
5.  Retention  from  hysteria  should  be  combated  by  such  moral  and 
physical  treatment  as  is  applicable  to  that  disease.     A  catheter 
should  not  be  passed  if  it  can  be  possibly  avoided.     A  hot  sponge 
applied  to  the  pubes  is  often  successful. 


II.IHIIWUI1IK  uiKi  Liat'Kwunls  i[itu  IIk 
M'Uiu'i^  tilt  I'jimuilu  ill  fitii.  1111(1  ]m« 
ni-utcil  with  a  loiif;  iulil>..r  tube  to  c 
diiyt. when  Ihi' pMits are  I'onsdlidiiteil 
Wlioii  the  bladder  is  distcmleil,  a  j 
uacovered  bj  peritoiiouni,  but  wlioi 


it  may  rise  but  littlo  if  at  (ill.  Un 
the  trocar  and  cannula  muHt  bo  jiwee 
wounding  the  pen  tone  uiu. 

Aa}iiTiitiiiii  in  porfonnod  in  a  similar 
ing  noedlo  or  trocar  is  thrust  in  wit] 
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trocar  slightly  withdrawn  within  the  cannula.  Introduce  it  through 
the  anus,  and  guide  it  by  the  finger  in  the  rectum  to  a  spot  imme- 
diately behind  the  prostate  exactly  in  the  middle  line.  Press  the 
cannula  firmly  on  the  fluctuating  trigone  of  the  bladder,  and 
plunge  the  trocar  boldly  into  the  bladder,  in  a  direction  upwards 
and  forwai-ds  towards  tie  umbilicus.  Withdraw  the  trocar  and 
secure  the  cannula  im  situ  with  suitable  tapes.  Do  not  plug  the 
cannula,  but  fix  an  india-rubber  tube  on  its  end,  and  convey  this 
to  a  vessel  beneath  the  bed. 


Diseases  of  the  Genital  Organs, 
diseases  of  the  penis. 

Paraphimosis  is  the  strangulation  of  tho  glans  penis  by  a 
tight  prepuce  which  has  been  drawn  back  over  it,  and  cannot  be 
replaced.  Thus,  it  is  not  infrequently  met  with  in  boys,  from  the 
accidental  uncovering  of  the  glans  and  neglect  to  draw  tho  prepuce 
forwai"d  again.  In  adults  it  is  generally  duo  to  swelling,  caused  by 
gonorrhoea  or  venereal  sores,  but  it  may  occasionally  occur  dming 
coitus.  It  is  attended  with  great  oedema  of  the  glans  and  prepuce, 
and  if  not  soon  reduced  may  lead  to  ulceration  at  the  line  of 
constriction,  or  even  to  sloughing  of  the  penis.  Treatment, — Seize 
the  penis  between  the  first  and  second  fingers  of  each  hand,  press 
the  blood  and  oedema  out  of  the  glans  with  the  thumbs,  and  at  the 
same  time  push  the  glans  backwards  and  try  to  draw  the  prepuce 
forwards  over  it.  If  this  fails,  divide  with  a  knife  (Fig.  383)  the 
constricting  band,  which  is  formed  by  the  orifice  of  the  prepuce, 
and  which  lies  just  behind  the  fold  of  the  oedematous  mucous 
lining  of  the  prepuce  at  the  bottom  of  the  furrow  on  the  dorsum 
of  the  penis,  taking  care  to  avoid  the  subcutaneous  veins,  lest 
extensive  subcutaneous  extravasation  of  blood  follow. 

Phimosis  is  a  condition  in  which  the  prepuce  is  elongated,  and 
its  orifice  contracted,  so  that  it  cannot  be  drawn  back  over  the  glans. 
It  may  occur  as  a  congenitel  affection ;  or  it  may  be  acquired, 
and  is  then  usimlly'^^ue  to  the  cicatricial  contraction  of  the  orifice 
following  syphilitic  ulceration  or  repeated  attacks  of  gonorrhoea. 
The  orifice  when  very  small  may  cause  difficulty  of  micturition  or 
even  retention  of  mine ;  whilst  the  straining  to  pass  water  may 
induce  prolapse  of  the  rectum,  hernia,  imtation  of  the  bladder  and 
symptoms  of  stone,  nocturnal  incontinence,  and  sometimes  even 
hasmaturia  or  symptoms  of  hip  disease  or  spastic  contraction  of  the 
lower  limbs,  and  if  not  relieved  may  produce  the  harmful  effects  on 
the  urinary  organs  described  under  stricture  ;  or  the  deposit  of  the 
urinary  salts  beneath  the  prepuce  may  lead  to  the  formation  of 
preputial  calculi.    The  inability  to  uncover  the  glans  may  cause 


.VihUiti-ii  ../■  //,-■  i,np.dl<fl  nrifi.-,: 

1.  <-ira.:,rwi..„.-1.ay  hol.i  .)f  I 
piiiv  i>t  litconl's  foiwiK.  OTi  a  level 
the  gluDs  blip  buck,  close  the  for 
in  front  of  Uiom  with  a  clean  s\t 
forcei)a,  slit  up  the  mucous  liuing  < 


Pin.  S84. — Selling  tbe  prrpnce  proparatc 
(Brrut'sBa 

quite  back  to  the  corona,  break  do- 
prepuce  and  glans,  wash  away  the 
membrano  to  within  an  eighth  of  i 
tie  any  spurting  vessels,  and  stitch 
brane  to  the  stun  with  interrupted 
(in  infante  no  snturee  are  reniiirAH 
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glans.  It  may  also  be  done  by  the  preputial  dilator,  or  by  forcible 
separation  of  the  blades  of  the  dressing  forceps,  though  such  means 
are  not  often  successful. 

Circumcision  should  be  performed — 1.  If  the  preputial  orifice  is 
greatly  contracted ;  2.  If  the  prepuce  is  very  long ;  3.  If  inflam- 
matory changes  are  occurring  beneath  it ;  4.  If  it  is  adherent  to 
the  glans  so  that  it  cannot  bo  retracted;  5.  If  any  of  the  usual 
sequelae,  as  hernia,  prolapse  of  the  rectum,  &c.,  are  present. 

Primary  venereal  sores  or  chancres. — Two  chief  varieties 
of  venereal  sore  or  chancre  occur,  the  syphilitic  or  infectiny,  and  the 
local  coutayious  or  uon-iit/ectiny.  Either  of  these  may  be  accom- 
panied by  sloughing  or  phagedscna,  and  is  then  spoken  of  as  a 
sloughing  or  phagedsenic  sore  or  chancre. 

1.  The  primary  syphilitic  chancre  has  already  been  described  in 
the  section  on  Syphilis  (p.  51). 

2.  The  liKal  amtayious  or  non-infectiny  eore,  the  soft  chancre  or 
chancroid,  as  it  is  sometimes  called  to  distinguish  it  from  the  hard 
or  syphilitic  chancre,  is  a  specific  form  of  ulceration  probably  de- 
pending upon  a  distinct  variety  of  micro-organism.  Though  the 
ulcer,  like  the  syphilitic,  may  occur  on  any  part  of  the  body  that 
is  inoculated  with  the  specific  virus,  it  is  so  much  more  frequently 
met  with  on  the  genitals  that  it  is  described  with  diseases  of  these 
organs.     It  is  not  followed  by  constitutional  sjinptoms. 

Siyns, — Non-infecting  or  soft  chancres  are  most  frequent  at  the 
junction  of  the  glans  and  prepuce,  where  they  often  take  the  form 
of  a  nng  of  small  ulcers  around  the  corona  glandis.  More  rarely 
they  are  mot  with  on  the  miico-cutanoous  or  cutaneous  surface  of 
the  organ.  They  usually  begin  as  a  small  pustule  or  slight  excoria- 
tion within  a  few  days  of  inoculation,  and,  when  fully  established, 
appear  as  small  oval  ulcers,  with  sharply-cut  edges  and  a  slightly 
depressed  base  covered  with  a  grejdsh  slough,  and  sun*oimded  by 
a  red  areola  of  inflammation.  When  initated,  as  by  the  rubbing 
of  the  clothes,  or  the  retention  of  the  secretion  beneath  a  long 
prepuce,  they  may  become  indurated ;  but  the  induration  ha« 
not  the  shai-ply-defined  character  of  the  syphilitic  sore.  The 
inguinal  glands  become  enlarged  (huho),  and  inutted  together 
into  a  single  mjiss,  often  of  considerable  size,  and  have  a  marked 
tendency  to  suppurate.  The  pus  taken  from  them  apparently 
contains  the  same  micro-organi.sm  as  that  of  the  sore,  since 
when  inoculated  on  the  same  or  another  person  a  similar  sore  is 
produced. 

Jh'ayiiosis, — The  main  differences  between  a  non-infecting  or 
soft  sore,  and  an  infecting  or  hard,  are  the  following. — The  soft 
sore  is  generally  unattended  with  induraticm  ;  in  the  hard  the  in- 
duration is  generally  well  marked.  The  soft  occurs  within  a  few 
days  of  inoculation "]  the  hard  not  till  after  three  to  five  weeks.     In 
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tlic  soft  Hk'  sjM'n^tioii  is  jihuudant  and  purulent ;  in  the  hard  scanty, 
ami  nftrn  consists  of  little  more  than  ejuthelial  th'hris.  Tlie  »^ft 
can  be  rc-inociilated  on  the  same  patient,  and  hence  is  froiiuently 
niultiplc  ;  tlu'  liard  cannot  he  re-inoculated  on  the  same  patient,  and 
h'MKc  is  >in^H«'  unless,  as  very  rarely  happens,  the  patient  is 
iinx'ulatcd  in  two  placi.'s  at  the  same  time.  The  bubo  following 
th(^  soft  sore  is  sin;^'l«',  soft,  and  v€>rv  liable  to  suppurate  ;  that 
followin;^'  tlic  liard  scuv  is  multiple,  hard,  and  shotty,  and  very 
ranly  sui)puratcs.  A  patient,  however,  may  l)e  inoculated  with 
.syj)]iili>  at  tlic  same  time  that  he  rtjceives  a  soft  sore.  Hence, 
wlwn  the  incu])ativc  jH'iiod  of  syphilis  has  passed,  the  soft  sore  may 
tak»'  on  tli«'  characters  of  the  hard  sore.  Till  this  period  is  over, 
lli«itfor«',  a  cautious  ])ro«i^nosis  as  to  the  probable  occurrono^  of 
secondary  syniptonis  sliould  be  given.  It  is  conse<iuently  not  un- 
coninion  to  find  a  |)aticnt  with  a  chancre  which  pi*esents  characters 
])otli  of  tlic  liard  an<l  soft  sore.  A  soft  sore  must  also  Ik?  dis- 
tin^'uished  from  a  crop  of  hepatic  vesicles.  The  latter  are  small, 
numerous,  and  ^roujjod  close  together,  there  is  usually  a  history 
of  ri'iHatcd  attacks,  and  but  very  slight  or  no  enlargement  of  the 
in^'uinal  ;;:lan(l.s. 

'I'n<ififit,,f.  Local  treatment  only  is  necessary,  and  consists  in 
scrupulous  clcanlinos,  protection  of  th(?  sore  from  irritation,  and 
till'  application  of  ])lack-wash,  zinc  lotion,  oriiHloform.  Should  the 
^'•land^  Ix'coiiH'  inllainc'l,  n\^t  in  the  recuml)ent  posture  is  essential. 
U  >up]»uration  threatens,  hot  boracic  fomentations  must  Ix?  applitnl, 
and  a  free  incision,  in  a  vertical  dii"ection.  ma<le  as  sotm  as  pus  has 
formed.  The  incision  should  not  bo  jmrallel  to  Voupart's  ligament 
>ince  the  movements  of  th(^  groin  would  delay  healing.  Should 
any  inti.ictaltle  sinuse,«,,  as  fre(pu?ntly  happens,  bo  left  after  the 
l)ul)o  li;i>  -iippurated,  they  shouhl  be  laid  freely  open,  and  allowed 
to  i^r;inul;it<'  tiom  tlie  ])ottom. 

;;.  I'll..  >/..//,//,//,,/  sal-'  is  du(»  to  want  of  cleanliness  or  the  i*otention 
ot  iirit.itinLT  di>cliar-^es  by  a  long  foreskin,  and  genendly  oi'curs  in 
weakly  oi  d'bilitated  subjects.  The  sore,  which  is  covered  with  a 
\ello\\  -louirh.  and  i-  ^^urr«ninded  by  an  an;;ry  ar(M)la  of  inihimma- 
tion.  -^jiT'ad-  lapidly,  and  is  atten<hMl  with  considerable  swelling 
and  o  dcn.a  of  the  penis.  The  gen«'ral  ai)]»earanecs  of  the  ulcer  and 
rt>  appiopriate  tiealment  have  alrcacly  been  given  in  the  section  on 

1.  'y]\^'  /..'"I.;!'/. I  nil  ><'/•/. — rhagediena  may  attack  both  the  Imnl 
ami  >i.|;  -oif.  but  i<  >ai(l  by  ^Ir.  Hutchinson  to  be  a  more  fre<iuent 
c..m]>hc  i:i..ii  of  the  former  tlian  of  the  latter.  Like  the  sloughing 
-ore,  it  m  t\  1'..  dii,'  1m  want  of  <'leanliness  ami  neglect,  or  to  the 
irrit  ii:<in  "t  tip-  di-ciiar;j:e>  rr-tained  by  a  long  foreskin.  It  seldom, 
ho\\.\ir.  'Kiur-toany  seri(»u-<  extent,  except  in  those  whoso  con- 
stitution-   arc    broken    down   by  want  <»f    looil.  abuse  of  alcohol, 
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dobauchexy,   or  exhausting   disease.      For  a  description  of  the 
characters  and  treatment  of  this  nicer  see  p.  34. 

Epitiielioma  of  the  penis  generally  begins  as  a  warty  growth  or 
as  an  ulcer  on  the  glans  or  inner  surface  of  the  prepuce.  Old  age 
is  looked  upon  as  the  chief  predisposing,  and  the  irritation  of 
retained  secretion  under  a  long  prepuce  as  the  common  exciting 
cause.  The  indurated,  sinuous  and  everted  edges  of  the  ulcer,  the 
warty  base,  sanious  and  foul  discharge,  rapid  growth,  advanced 
age  of  the  patient,  and  later,  the  involvement  of  the  inguinal 
glands,  will  generally  serve  to  distinguish  it  from  warts  or  venereal 
ulcers  for  which  it  may  be  mistaken.  If  allowed  to  run  its  course 
the  whole  penis  becomes  infiltrated  with  the  gi'owth ;  the  lumbar, 
as  well  as  the  inguinal  glands,  become  involved ;  sloughing  and 
ulceration  ensue,  and  the  patient  generally  dies  of  exhaustion 
or  haemorrhage.  The  internal  organs  are  not  usually  affected. 
Treatment. — If  seen  early,  the  growth  alone  may  be  removed.  As 
a  rule,  however,  the  penis  should  be  amputated  in  front  of  the 
scrotum  unless  the  glands  are  much  involved  or  the  disease 
extends  backwards  beyond  this  point.  In  such  a  case  the  scrotum 
may,  under  certain  conditions,  be  split,  the  whole  penis,  with  the 
crura,  removed,  and  the  urethra  stitched  to  the  perineum.  The  in- 
guinal glands  if  not  too  extensively  diseased  should  be  also  removed. 

Amputatiox  of  the  penis  is  often  performed  by  one  swoop  of 
the  knife ;  when  thus  done  the  urethra  is  liable  to  retract  an  d 
cause  subsequent  trouble  in  micturition.  It  is  best  therefore  to 
divide  the  corpus  spongiosum  about  half  an  inch  further  forward 
than  the  corpora  cavernosa,  and  then  split  the  urethra  and  secure 
it  by  four  sutures  to  the  skin.  The  skin  should  be  drawn  well 
forward  before  it  is  divided,  as  otherwise  it  is  apt  to  obscure  the 
more  retractable  stump,  and  render  the  securing  of  the  arteries 
difficult.  Too  much  slan  moreover  is  liable  to  obstruct  the  orifice 
of  the  urethra.  Haemorrhage  during  the  operation  should  be 
restrained  by  Clover's  clamp  or  by  the  fingers  of  an  assistant. 
The  two  dorsal  arteries  and  the  arteries  of  the  corpora  cavernosa 
and  of  the  septum  usually  require  ligature.  Amputation  by  the 
galvanic  ecruseur  is  strongly  advised  by  some,  but  is  open  to  the 
objection  that  it  may  bo  followed  by  secondary  hajmorrhage  on  the 
separation  of  the  sloughs. 

DISEASES  OF  THE  SCROTUM,    SPERMATIC  CORD,   AND  TESTICLE. 

Epithelioma  of  the  scrotum,  often  called  sweep's  cancer  from 
the  frequency  with  which  it  occurs  in  chimney-sweepers  owing  to 
the  irritation  of  the  soot,  generally  begins  as  a  dark  wart  or 
tubercle  which  ultimately  ulcerates,  producing  a  sore  with  hard 
sinuous  everted  edges,  and  an  irregular  warty  tuberous  base.    In 
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>nmr  iii-^tanr(»s  iilcciMtiou  is  dolavoil  anil  the  (rancor  takes  the  forni 

« 

(»f  a  ty]»i(iil  caiiliflnwor-liko  f^owth.  At  limos  it  lM«pii»  as  a 
cliiniiir  •i/cma.  Tlio  initaut  woiiM  apiK\ir  to  Ix'  not  mon*ly  the 
raili'Hi  oltln"  ^(K)t,  Init  one  or  moroof  the  ])roducts  of  th<'  destructive 
distillation  of  coal,  as  the  cancer  does  not  t>ccnr  from  soot  pi"0- 
diK-nl  l)y  thi'  burninir  of  wood,  and  is  fonnd  amongst  worker^  in 
coal-tar  and  its  jirodiicts.  Tho  in«;uinal  gbinds  lMHX)me  enhu'ged 
caily,  at  first  from  inilammatorv  ii)Hlti*ation.  hitor  from  invasion 
hy  the  c]»it]iclial  ;irowth,  hut  the  disease  does  not,  as  a  rule, 
afl'cct  int«>rnal  or;i:ans.  The  testicle  mav  occasionally  Itrtcomo 
invo]\c<l,  whi-n  tlic  lumhar  glands  will  Ir>,  sooiut  or  later,  afTectc.^. 
]>cat]i  i>  «  onnrKHilv  due  to  the  exhaustion  iiroductHl  by  the  ulcera- 

a  la 

tion  in  tin-  in;^ninal  ghmds,  or  hiemorrliugi?  from  the  o})oning  of 
a  lai'u'''  blood-ves>el  in  the  groin.  T7'  titmtnt.--VnH'  and  early 
c.\ci"<ion  witli  the  knife,  and  removal  of  the  inguinal  glamhi  if 
onlamcd  and  hard.  If  the  testicle  is  invtdvod  it  should  Ix^  oxcirscd 
at  the  sinic  time.  The  skin  of  the  part  is  very  lax,  and  although 
tlie  tiMicle  mav  he  dennde<l  it,  as  a  ruh',  rapidly  hec<miefl  covered 
in.  n  tlieu'  is  not  suflicient  skin  the  test ich»  must  1k»  rcmoved. 
Wlien  a  de«  |)  dis>eetion  is  necessary  for  th<'  removal  of  the  dis<*aso, 
a  stall  >liould  be  placed  in  the  urethra  to  avoid  injuring  that 
canal. 

(Mi)i.M\  or  riiK  .  (  ijorrM,  owiiig  to  the  laxity  of  the  tissues,  i» 
common.  It  may  occur  in  kidney  and  heart  disease  as  jKirt  of 
tlie  'niMial  dr(»]»sv.  or  it  mav  he  caused  hv  intlanunation  of  the 
n  iulihoniini;  |>arts,  as  the  testicle.  It  is  also  met  with  in  extni- 
v;i^ation  ot    mine,  ;ind  may  oc<ur  after  an  operation  for  heniia, 

\  .iricor.  If,   v^.e. 

|■,l;^  -III. I, AS  nj  TIIK  sciioTrM  may  he  the  result  of  slight 
injuii'  ',  ;il»i;i-ion-.  tVc  <»r  may  occur idiojiathically.  Jtisattended 
with  ijK  .1*  --wellinL',  red TH'ss  and  u'deina,  and  i>  very  liable  to  ter- 
niin.it.  in  1  \ten^i\«'  .-»l«»u;rhing  and  gangrene.  The  sjnne  genend 
and  I'M  .il  t?i  .itment  ^lioiiM  he  adt»j)ted  asdi's<-rihed  under  hJri/ttijivlm*, 
with  h'«-  .ihd  <iirly  iiaisidns  should  su]>i»urati(»n  threaten. 

Lt  /I  M  \  .nid  I  iM'Ki'ai  of  the  ^cr(ltum  riMjuin*  no  special  ui(>ntioii. 

rj.i.ri:  \N  I !  \>is  -I  i;oii  i>  iin  enormously  hy  pert  ro]ihied  c<»ndition 
oi  til.  -l.jji  :ind  eonnective  tis>ue  tif  the  scrotum,  and  jii'obubly 
d<  1"  M<1.-  Ilk"  .1  .-oneiwliat  similar  condition  kn«»wn  as ///i/i/»A-e»f7W*/in, 
ill  uliiili  .1  niilky  llnid  exudes  from  the  skin}  on  the  jiresenccMn 
tie-  I'I'i'd  i<\  tlie  lihirln  saii'ftiinis  ln.ihiiii>i.  The  lymphatics  are 
M-.i !.-  'i  ).\  tli"  i»\;i  "f  tlie  nematode,  and  >tasis  of  the  lymph  stream 
I  n-'i<  -.  I'll'-  di-e;i>i'  is  common  in  the  l^a>t.  and  in  the  "Wtvt 
lhd;">,  I'l.t  I-  -'Mom  met  with  in  thi>  count rv,  and  then  Imnllv 
evi  r  '  \<  •  ]'■  :ii  tip. -I-  who  have  lived  in  thoM'  ])arts.  The  jH^ms  is 
■»on;«/in;'  -  .i!t«  t  ted  \n  a  m\i\\Uvy  uuinner.  Trtniin  ///.  -llie  hyjKJr- 
ti"lt]ii>d    ni;i~s  mav   ^w  Av>r<'v:\.kA  v>Vl  VVw  \.v'>\!\v\v  \v\v\  \k\\\\»^  after 
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elevating  it  for  some  hours  before  the  operation  in  order  to  drain 
it  as  much  as  possible  of  blood.  The  base  of  the  mass  during  the 
operation  should  be  constricted  by  an  elastic  band. 

Hydrocele  is  a  collection  of  serous  fluid  in  connection  with  the 
testicle  or  spermatic  cord. 

I.  Hydroceles  jy  relation  with  the  testis. 

A.  77i/'  JIuid  is  contain  d  within  the  tunica  vaginalis.  Of  this 
form  thci-e  are  four  varieties.  (1)  The  common  or  imifinal  hydrocele 
in  which  the  normal  tunica  vaginalis  is  simply  distended  with 
serous  fluid.  This  form  may  bo  either  acute  or  chronic.  (2)  The 
congenita  I  hydrocele  in  which  the  fluid  is  contained  in  an  unob- 
literated  funicular  process  of  the  tunica  vaginalis  communicating 
with  the  general  peritoneal  cavity.  (3)  The  infantile  hydrocele  in 
which  the  tunica  vaginalis  proper  and  part  of  the  funicular  pro- 
cess is  distended  with  fluid  as  far  as  the  external  abdominal  ring, 
the  funicular  process  in  the  inguinal  canal  having  been  obliterated. 
Of  this  form  there  is  a  sub- variety,  the  hydrocele  en  hissac  in  which 
the  funicular  process  has  been  obliterated  at  the  internal  abdominal 
ring  and  is  contracted  at  the  external  ring  so  that  there  are  two 
sacs  continuous  with  each  other  by  a  nari'ow  neck.  (4)  The 
inguinal  hydrocele  in  which  the  tunica  vaginalis  is  distended  with 
fluid  around  the  testicle  retained  in  the  inguinal  canal.  The  sac 
generally  communicates  with  the  peritoneal  cavity. 

B.  The  fluid  is  not  coidafned  in  the  tunica  vaginalis.  Of  this  form 
there  ai-e  two  varieties:  (1)  The  encysted  hydrocele  (tfthe  epididymis 
in  which  the  fluid  is  cx)ntained  in  a  sjic  connected  with  the  epididy- 
mis. (2)  The  encysted  hydrocele  of  the  testis  in  which  the  fluid  is 
contained  in  a  space  between  the  tunica  albuginea  and  the  tunica 
adnata. 

If.  Hydroceles  in  relation  with  the  spermatic  cord.  Two 
varieties  are  described:  (1)  Diffuse  hydrocele  of  the  cord,  which  is 
nothing  more  than  a  localized  oedema  of  the  connective  tissue  of 
the  coitI.  (2)  Encysted  hydrocele  of  the  cord  in  which  there  is  a 
distinct  sa(;  containing  fluid  and  arising  either  («)  in  connection 
with  an  un  obi  iterated  portion  of  the  funicular  process  of  the  tunica 
vaginalis,  or  {b)  in  conniiction  with  some  persistent  remains  f)f  the 
urinary  iK>rti()n  uf  the  Wolffian  body,  viz.,  the  paradidymis  of 
Waldcyor  or  organ  of  (iiraldes. 

Common  or  vaginal  hydrocele  is  a  collection  of  serous  fluid 
in  the  cavity  of  the  tunica  vaginalis. 

Causes.— Iniancyy  middle  age,  heredity,  gout,  and  malaria  are 
said  to  predispose  to  it;  whilst  dight  injuries,  repeated  stiains^ 
the  juesence  of^ loose  bodies  in  the  tunica  vaginalis,  and  certain 
chronic  diseases  of  the  testicle  are  sometimes  exciting  causers. 
Often,  however,' no  apparentTy  efficient  cause  whaAniN^x  <issxv\sfc  ^\s*- 
covered.    A  collection  of  fluid  iu  the  twmca.  \vL"^\Tv\3Xi%\^  ^:«\s!ckvwvw\s^ 
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connection  trith  gonotrlia'aleiiididyitiitis,  acoiitiiai»n'>f  the  aorottua 
or  piiiictur<»l  wound  uf  tho  timica  vaginaliK.  and  m  then  Bpoktm  of 
OS  ai'utQ  vaginal  hydrocele.  It  iisually  eubaidea  in  a  few  A*yti 
with  tfao  dixf^'ic  or  injury  to  which  it  is  Becondary. 

Palholoyji. — By  aomo  it  is  looked  upon  as  a  puaaive  dropsy,  due 
to  a  loss  of  bulaiice  between  the  secreting  and  absorbing  pow^ 
of  the  tunica  vaginolie ;  by  others  it  i«  beUeveil  to  be  duo  to  chronic 
inBamniatLon.  The  lluid  is  of  a  pale  straw  colour,  with  a  specific 
gravity  of  1.020  to  1.030,  and  oontains  a  laige  quantity  of  albumen. 
The  dilated  tunica  vaginalis  ia  usually  thin  :  but  in  long  xtanding 
cases  it  is  occaBionally  (greatly  thickened,  and  may  bo  of  cnrtilii- 
ginoiw  consistency.  The  oovertngs  are  the  same  as  those  of  the 
testicle,  viz..  skin,  suiKiriicial  fascia,  dartoe,  and  iutorculumniir, 
cremasteric  und  infundibuliform  foecite. 

.Sym/)((/Tn3.— Ordinary  hydrocele  ferms  a  smooth,  tense,  elastic  or 
fluctuating  swelling  in  the  sorotum,  of  a  p,^'riform,  globular  ur  oval 
shape,  and  is  frequently  slightly  conetrictefl  at  its  middle  or  at  its 
lower  or  upper  part.  The  chief  diagnoBtio  xign  is  its  traualueenoy. 
I!  the  walls  are  very  thick  it  may  appear  opaque  when  examined 
for  tmneiucency  ia  the  usual  way  by  the  light  of  a  candle  ;  but  I 
have  novcr  met  with  a  hydrocele,  however  thick  its  walls,  which 
watt  not  foimd  translucent  when  a  powerful  light,  as  that  of  an 
ophthalmoBCJjpic  lamji,  was  used.  The  oord  ia  free,  and  there  is  no 
impulse  on  coughing,  xigns  which  sorre  to  distinguish  it  from  a 
hernia ,  When  the  hydrocele  extends  up  the  funicular  portion  of 
the  tunica  vaginalis  into  the  inguinal  canal  there  may  however  be 
a  traiiHtnitti'd  impulse  fi'om  the  abdominal  wall ;  it  might  then  be 
mistaken  for  an  irreducible  hernia.  The  dniness  on  percussion, 
the  histery  that  it  began  at  the  bottom  of  the  sj.Tctum,  and  the 
translucency.  if  the  light  he  powerful  enough,  will  distinguish  it. 
The  translucency  must  not  be  relied  upon  entirely,  since  a  herui* 
in  an  infant  containing  only  empty  tnt«'stine  is  translucent,  and  if 
strnnguliitod.  would,  like  a  hj'drocele,  ho  irreducible,  and  ^ve  no 
impulse  on  crying.  An  hydatid  cyst  in  the  tunica  vaginalis  would 
also  be  ttauatucent.  Tho  t«itide  is  situated  behind  and  near  ths 
lowur  part  of  the  hydrocele,  save  in  exceptional  fane«  where  adh»- 
siourt  have  lieen  conti'act«d  to  the  anterior  wall,  or  the  tostjclo  hM 
descendetl  retro  verted. 

The  trenCment  may  be  palliative  or  radical.  Piilliatifr  trnittntml 
consists  in  tapping  the  hydrocele  with  a  trocar  and  uinnulft,  Bad 
repeating  the  operation  from  time  to  time  as  required.  Btsfon 
tapping  a  hydrocele  the  situation  of  the  ti^ticle  should  bo  tnadt 
out.  lent  it  I*  injured  by  the  trocar.  This  can  visually  be  doue  hj 
marking  the  opnijue  spot  whilst  examining  tor  transluceniy,  snd  . 
by  the  patient's  sensation  on  handling  it.  If  the  sac  is  not  verj 
toDse  the  testicle  can  bo  felt.     Choose  a  spot  for  puncture  nmr  ^n  i 
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bottom  of  the  swelling,  free  from  Bcrotal  veins,  which  can  readily 
be  Been  through  the  akin,  and  having  made  out  the  situation  ot  the 
testicle,  grasp  the  tumour  from  behind  with  the  palm  of  the  hand 
so  aa  to  make  it  tense,  and  plunge  the  trocar  and  cannula,  held  as 
in  Fig.  3N5,  sharply  into  the  sac  to  ensure  perforating  the  wall. 
The  trocor  should  bo  directed  at  first  backwards,  and  tiien  imme- 
diately tiunod  upwards  to  avoid  wounding  the  testicle.  Having 
withdrawn  the  fluid,  remove  the  cannula,  and  apply  a  small  pad  of 
lint  or  strapping. 

The  radical  citrf  is  commonly  effected  ty  injecting  tincture  of 
iodine  into  the  sac  through  the  cannula  after  having  withdrawn  the 
fluid.  The  quantity  injected  is  usually  about  two  drathma.  II  ten 
drops  of  a  5  per  cent,  solution  of  cocaine  ore  injected  before  the  iodine 
no  pain  gonoroUy  is  felt  at  first,  but  as  the  effect  of  the  cocaine  wears 
off,  intense  pain,  lasting  tor  an  hour  or  more,  is  often  eicperienced. 


38.^. — Tapping  n  hydrocele.     (Brjant'a  Surgery.) 


Injections  of  carbolic  a«id  (I  in  20),  or  of  perchloride  of  mercury 
(1  in  2,000)  appear  to  be  equally  effective,  and  ore  attended  with 
little  or  no  pain.  The  injection  sets  up  some  slight  amount  of 
inflammation,  and  gcnenJly  cures  by  restoring  the  luilance  between 
the  secreting  and  absorbing  power  ot  the  timica  vaginalis,  or  occa- 
sionally by  causing  adhesions  between  the  two  layers  of  the  tunica 
vaginalis.  Should  the  injection  foil,  it  may  be  repeated ;  or  the 
tunica  vaginalis  may  be  laid  open,  a  portion  cut  away,  and  the 
remainder  united  by  suture  and  drained,  But  even  this  treatment 
cannot  always  bo  depended  on  for  curing  the  hydrocele.  The  only 
absolut^dy  cortain  method  is  to  lay  open  the  sac  and  allow  it  to 
gronulatfl  up  from  the  bottom. 

The  hydroceles  so  frequently  seen  in  young  children  generally 
undci^  a  spontaneous  cure,  and  nothing  beyond  a  discuHont 
lotion  is  usually  necessary.  Should  the  hydrocele  prove  intract- 
ahlo,  however,  it  may  be  punctured  with  a  fine  trocar  and  cannula, 
and,  if  necessary,  afterwards  injected  with  a  weak  solution  ot  iodine. 
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CnxoENITAi.  irvuKOCELK  ts  a  Ciill«iti')n  of  fluirl  in  the  sii^  of  tlie 
tunica  vaginalis,  the  fuiiiculiu'  procesa  of  whirh  through  uit  onvst 
of  dovelopmont  has  remained  unublit«riit«(l.  Tho  fluid,  thervrore, 
unless  tho  aperture  of  atmmunication  is  vory  amnll,  cnn  lui  mnilily 
pressed  biuk  into  the  iibdomiiuil  cavitj,  und  an  expauajle  tmpulao 
is  given  to  it  on  coughing  or  arying.  In  this  rcs'peft  it  rwrrahlea  a 
oangcnital  hernia,  as  it  iloofi  aliio  by  ortmmj^  un  slow!)'  shortl]r  alter 
hirth,  ami  by  occupying  the  inguinal  canal,  aa  well  an  the  Mrutiiiu ; 
but  itfl  translucency,  dulneM  to  imrfMiaaititi,  regularity  of  mitlino, 
nnifonu  fool,  iind  the  foot  that  the  fluid  g<ic«  bock  ilowly  when 
prcsDod  ii])c>ii,  nnd  without  thu  sudden  alip  or  gurgle  us  in  tho  com 
in  a  honiiu,  should  sprve  to  diatinguiBh  it.  It  should  not  be  for- 
gotten that  a  piece  of  amentum  or  intestine  may  descend  into  thd 
■BC  of  the  hydrocele.  At  timtui,  the  aperture  of  eommunioutioit 
between  the  funicular  process  and  the  general  peritoneal  cnvity  in 
eloiied,  and  though  tho  hydrocele  may  still  extend  moru  or  luw 
up  the  inguinal  canal,  tho  fluid  cannut  be  pressed  back  iiitit  tho 
ablcimiiial  oavity.  To  this  condition  the  name  of  in/unlilr  hijilrii-ttr 
has  been  given, 

Trnitmtiit.—A  truss  should  be  applied  over  the  ingiunal  canal  to 
cause  obHleration  of  the  funicular  portion  of  the  timica  vagiitaliit. 
and  to  prevent  the  descent  of  a  hernia,  and  iiubeefjuonUy  th» 
hyilrowle  niity  be  treated  in  the  oitUnary  way.  Should  Hub  not 
siifTiGo,  the  funicular  jitYJcoaa  nuky  be  expt^tid  by  open  itKiaiou.  tha 
neck  ligatured,  and  the  sac  roinovud.  As  a  rule,  howeveTi  whea 
the  obliteration  of  the  funicular  }>ortion  bos  l>eeu  occunipliBhed,  iho 
hydroctJe  undorgoee  a  spontaneous  cure, 

ESCVNIEI)  IITDKOCBLE  OF  THK  TK8TI0LE  AJTD  EPUHDYMlfl, — TbU 

tena  U  applieil  t'l  a  cyst  or  cyet»  fonucd  in  connection  with  the 
testide  or  pjiiilidyinie,  but  having  no  communication,  with  tits  csri^ 
of  the  tuniiM  i  ii<;iii,'tliR.  Cyatfi  in  connection  with  the  testicle  itseLf 
am  vory  ruro.  They  are  farmed  by  tho  collection  of  fluid  betwoeo 
the  tuTiicn  albugiueu  Mid  tonicn  adnata,  and  require  no  farther 
dcscriptinu  hero.  Encysted  hydroceles  of  the  epididymis,  huwovw, 
though  still  rare,  are  more  often  met  with,  and  may  bo  dividdd  into 
(1)  Ibc  nub'ivinii  ri/»U,  which  are  of  no  clinical  importanoa,  exoept 
that  they  may  somctinies  became  jwdunculated,  and  tb»n  getting 
dotnehed  may  form  Iooho  bodjea  in  the  tunica  vaginalis,  and  (il)  tho 
larmrhynu'out  or  eprtiitatic  cj/it*.  Tho  latter  ore  thin-waU«d( 
luembraneims  cyets  lined  with  tosscJuted  epilbetium.  und  cont4uninf 
a  watery,  slightly  opales.^ent  or  milky  fluid,  in  which  there  ie  often, 
an  afaunduuce  of  epcnnatoma.  The  presence  of  tlu>  epemiahmu 
maybe  due  lo  the  rupture  into  the  cyst  of  one  of  the  seminal  ducta; 
or  to  the  cyst  being  developed  in  connection  with  a  seminal  4aotv 
The  origin  of  these  cysta  ii  doubtful.  They  are  generally  bidievedt 
t^wever,  to  bo  duvelupod  from  bouip  of  the  fcotal  remains  gt  "   " 
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Wolffian  body  or  Miillerian  duct,  such  as  the  organ  of  Giraldes, 
hydatid  of  Morgagni,  &c.,  so  abundant  in  the  situation  of  the 
epididymis. 

Si<jM, — ^Thoy  appear  as  tense,  fluctuating,  translucent,  moveable, 
globular,  smooth  or  lobulated  swellings,  without  impulse  on  cough, 
and  situated  immediately  above  or  behind  the  testicle.  The  cord 
is  generally  free.  They  are  often  combined  with  an  ordinary 
hydrocele. 

Treiitment. — These  cysts  usually  give  rise  to  no  inconvenience, 
but  should  they  increase  in  size  and  cause  pain,  they  may  be  tapped 
in  the  ordinary  way,  or,  if  this  fails,  dissected  out  with  strict  anti- 
septic precautions.     Injection  has  not  been  attended  with  success. 

Encysted  hydrocele  of  the  spermatic  cord  is  a  collection  of 
serous  fluid  in  an  unobliterated  portion  of  the  funicular  process  of 
the  tunica  vaginalis.  The  fluid  is  similar  to  that  of  an  ordinary' 
hydrocele.  The  coverings  of  the  cyst  are  those  of  the  funicular 
process,  viz.,  the  skin,  and  the  superficial,  intercolumnar,  ci*emas- 
teric,  and  infundibuliform  fasciae ;  the  vas  with  the  arteries  and 
veins  are  behind  it. 

Sif/tis. — An  encystefl  hydrocele  of  the  cord  appears  as  a  well- 
defined,  tense,  oval  or  globular,  fluctuating,  freely  moveable 
swelling  in  the  course  of  the  spermatic  cord.  It  is  unconnected 
with  the  testicle  below,  and  cannot  be  reduced  into  the  alxlomen 
alM)ve  although  it  may  be  pushed  back  some  distance  up  the 
inguinal  canal.  It  is  translucent,  and  gives  no  impulse  on  cough- 
ing, liut  when  high  up  in  the  inguinal  canal,  it  may  be  difficult 
to  distinguish  from  a  small  irreducible  hernia,  as  an  impulse  is 
commimicated  to  it  from  the  abdominal  walls,  and  it  may  bo 
impracticable  to  detect  its  transluconcy.  A  cautious  puncture  with 
an  exploring  needle  may  then  be  necessary  to  diagnose  it. 

Treatrueut,—V&intm^  with  tincture  of  iodine  may  first  be  tried. 
Tliis  failing,  the  cyst  should  be  punctui'ed  with  a  small  trocar  and 
cannula.  Should  it  refill,  it  may  be  injected  with  iodine,  &c.,  like 
an  ordinar}^  hydrocele,  or  it  may  be  laid  open  by  an  antiseptic 
incision ;  or  better,  dissected  out,  and  if  it  communicates  with  the 
peritoneal  cavity,  a  fact  which  may  bo  determined  by  iwissing  an 
aHoptic  probe  along  its  neck,  the  neck  should  be  freed  and  ligatured 
as  high  up  as  possible.  ]iefore  imdertaking  its  radical  cui-e  by 
injection,  it  must  be  ascertained  that  there  is  no  communication 
with  the  pc^ritoneum.  This  may  usually  be  done  by  noting  that  no 
decrease  in  size  takes  place  on  applying  steady  pressui-e  for  some 
little  time. 

A  HYDROCELE  OF  A  HERNIA  SAC  is  Said  to  rcsult  whcu  the  sac 
of  a  i)re- existing  hernia  has  become  distended  with  fluid  after  the 
contents  of  the  sac  have  been  reduced  and  its  neck  has  from  some 
cause,  Q^  an  adherent  pieceof  omentum,  become  obliterated.  Siffite* — 
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The  swelling  is  elaatic.  fluctiumt,  Bnd,  perhaps,  translucent.  There 
ii  no  impnlae  on  coughing,  but  a  history  of  a  former  hcniia  iti  the 
Bitufttioii  in  which  the  swollinj?  has  fomitjjl.  Treatment.— It  should 
he  cut  down  upon,  the  nssk  ligatured,  and  the  xac  itaelf  diaseot«d 

Yarioooele  is  a  dilated  and  Tarioose  con<lition  of  the  spenuntio 
plexus  of  veins  (Fig.  386). 

This  mu»f«  of  varicocele  are  not  really  known.  It  has  hpwn  attri~ 
Imted  t«  an  extra  lax  isUto  of  the  parts,  induced 
bj-dchilityondgenontl  want  of  tone;  cougoatitia 
hum  too  early  or  continual  excitement  of  the 
M'xualnrgans;  ouciipatiuuB  involving  longstand- 
ing; and  to  certain  anatomical  peculiarities  (all 
iif  which,  however,  are  present  in  every  healthy 
i:i:ile),  such  as  the  gi'sat  length  of  the  spemiatio 
vi^inu,  the  dependent  ]Ktsition  of  the  testicle,  the 
pli'xiform  arrangement  of  the  veins  in  the 
scrotum.  Ac.  But  it  often  occurs  in  mem  in 
gi>od  health,  and  in  whom  the  parts  aro  not  lax. 
Tlio  reasons  given  for  its  mueh  greater  (re-- 
c[ui!ncy  on  the  left  than  on  the  right  fido  ore — 

1,  that  the  left  vein  is  longer  than  the  right; 

2,  that  an  ohataele  is  offered  to  the  outlet  of  tho 
I. 'ft  vein  by  its  opening  at  right  angles  into 
the  renal  vein  ;  3,  that  the  blood  pi'eesm'e  is  leM 
in  the  vena  cuva  than  in  tite  renal  vain  ;  4,  that 
the  left  vein  is  crossed  by  the  sigmoid  flexure, 
and  is  henen  Ualile  to  be  pressed  upon  by  tecal 
acciunulatioiis.    Mr,  liennett  considen  Ukat  it 

"Mle""(8t "ijiii^     ^*' ^"^^  *"  oonfi^initnl  malformation  in  the  sper- 
thoi'onii'w'a  Hos-     matic  venous  apparatus,    Mr.  W-  0-  SpenOor, 
pitfll  Miucum.)        who    has    rectmtly    worked    at    this    snhjocti 
believes  that  the  presence  of  the  largo  vaius  in 
dne  to  a  congenital  variation  from  the  normal  prooess  of  develop- 
ment, whoi'oby  many  of  the  veins  of  the  Wolffian  body  (from  whidt 
the  spomiatic  veins  are  formed)  remain  imoblitomtail  and  cspahle 
of  being  ililatM  by  anything  obstructing  the  return  of  venous  bluod 
from  the  testicle.     Mora  of  these  veinH.  he  says,  are  normally 
obliterated  on  the  right  than  on  the  left  side. 

Si/m/itt/nit  ami  iliifjwmi. — There  may  be  merely  a  sduso  of  wei^il 
and  fulncKs  in  the  scrotum,  or  dragging,  or  oven  severe,  pain,  WOTH 
after  the  day's  work  but  relieved  by  recumbency.  Tho  symptoms, 
however,  are  often  more  mental  than  physical,  the  patient  (uaring 
impotence  or  sterility,  and  sometimes  becrmiing  hyjMichondriacal  ui 
consequence.  The  varicose  veins,  which  may  sometimee  be  MU  . 
through  the  skin  of  the  aorotum,  form  a  soft,  irreguior,  opaqnav  = 
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knotted,  pyriform  mass,  in  which  there  is  a  distinct  expansile  thrill 
or  impulse  on  cough.  The  swelling  is  confined  to  the  scrotum,  and 
although  it  may  be  reduced  on  the  patient's  lying  down,  it  does  not 
go  back  with  a  gurgle  or  slip  like  a  hernia,  and  gradually  returns 
when  the  patient  rises,  notwithstanding  that  the  finger  is  placed 
over  the  external  abdominal  ring.  The  testicle,  though  perhaps,  as 
a  rule,  a  little  smaller  than  natural,  is  seldom  much  atrophied. 
The  treatment  may  bo  either  palliative  or  radical. 

The  palliative  treatment  consists  in  cold  sponging,  the  use  of 
shower-baths,  healthy  exercise,  regulation  of  the  bowels,  and  the 
administration,  when  indicated,  of  ferruginous  tonics ;  whilst  the 
mental  anxiety  of  the  patient  should  be  relieved  by  the  assurance 
that  atrophy  or  impotence  need  not  be  feared.  Locally^  a  sus- 
pensory bandage  should  be  worn,  or  the  veins  braced  up  by 
drawing  the  lower  part  of  the  scrotum  through  a  Wormald'a  ring. 

The  radical  treatment  should  be  undertaken  (1)  when  the  vari- 
cocele is  large  or  causes  much  pain ;  (2)  when  it  acts  as  a  bar 
to  enteiing  the  public  services ;  or  (3)  when  it  appears  to  be 
inducing  atrophy  of  the  testicle.  Whether  it  should  or  should 
not  be  undertaken  for  the  cure  of  mental  distress,  must  be  left  to 
the  judgment  of  the  surgeon  in  each  individual  case.  The  opera- 
tions for  the  radical  cure,  which  have  for  their  object  the  oblitera- 
tion of  the  enlarged  veins,  are  many.  The  one  I  prefer  is  the 
subcutaneous  ligature ;  but  the  ligature  of  the  veins  by  open  incision 
is  an  excellent  operation,  provided  strict  antiseptic  precautions  are 
taken.  If  the  open  method  is  chosen,  the  incision  should  be  made 
over  the  inguinal  canal  rather  than  in  the  scrotum,  since  it  is  most 
difficult  to  thoroughly  disinfect  the  skin  in  the  latter  situation. 
The  subcutaneous  method  may  be  done  as  follows : — Separate  the  vas, 
which  can  always  be  felt  as  a  roimdod  cerd,  from  the  veins ;  pass 
with  a  njfivus-neodle  a  thread  of  tine  silk  or  kangaroo-tail  tendon 
between  the  veins  and  the  vas,  and  then  back  again  between  the 
veins  and  the  skin,  and  tie  the  veins,  allowing  the  knot  to  slip 
through  the  puncture  in  the  skin.  Bepeat  the  procedure  three 
quarters  of  an  inch  above,  and  place  the  scrotum  in  an  antiseptic 
dressing.  The  spermatic  arteries  escape  injury  as  they  slip  away 
with  the  vas,  to  which  they  are  attached,  l^iis  method  can  be 
recommended  as  safe,  painless,  efficient,  easy  of  performance,  and 
as  necessitating  the  minimum  amount  of  rest  subsequent  to  its 
performance.  A  hard  mass  remains  for  some  months  between  the 
situations  of  the  ligatures,  but  gradually  disappears  in  time.  Where 
the  veins  are  much  elongated,  the  open  incision  is,  perhaps,  the  best, 
since  a  portion  can  then  be  excised,  and  the  two  ends  tied  together, 
thus  shortening  the  cord  and  bracing  up  the  testicle. 

Tumours  of  the  spermatic  cord  are  occasionally  met-  with ; 
lipomata    only    are   here    described.      Ltpomata    are    not    very 
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attfinitiviti,     T^-yfri-m  u«l"n;aiiHi,  fmAX,  mai-fluctoant.  mttiotli, 

■ul'jv^l'fiMl  (at  luii  <)aHii}r  Itinr  deact^t  aJ^n^  tlir  tnr-Jitul  m^ 
IBB)'  dnw  down  n  prmeta  ift  prntoocam.  into  wltii-ii  ■  hrnis  nuif 
iliMi>  Wit.  Thay  n*  tnora  often  iMt  wiili  <m  Iba  left  miu.  oMsr 
u  ]«■■  ■■  will  M  tn  bt  poopltt,  and  incTiiw  rfcwiy '  mi  tlmSfy 
n  riw.  TlKf  mar  I*  Ji^fa^itwhrf  fmn  ■■  n^niiMl  hnm.  witt 
vUi-li  fhtij  an>  oflM  — ori»tmi,  lij  bctnft  Mndnablc,  1>y  bMias  ta 
m  ralo  no  iin|ial«  («_(xiagk,  hr  Uwir  obirtir  fceTMidby  ilfwailiag 
lotiM-  IrSen  tnu^'im  u  madr  uB  tbTlE»lii;l»'._  Trrvf  ■>«■/. — Opan 
ttmnnn  and  diMrctiiig  (Kit  the  ptowtk. 

Tgimox  or  the  srKuuTic  rou>,  ■>..  *  twiattuK  •>(  the  eucd 
M  that  lU  «)i«£>l7niia  k  Ml  in  boot  inatMii  of  UUwl  t&a  bo^ 
of  iIm  tMtia.  u  ocimwiwlly  net  with  «itlicr  in  «  tstn  to  ■& 
Mrtarnal  B^itaunaiw  prwiouilx  nnrmal.  or  m  a  tMti>  rataisMd  m 
tbe  iBffimu]  cnn«L  Tlw  tvirtiBg  hu  bam  attribntad  to  qn^n  *d 
Um  omnaater.    If  unnliend  the  teaticla  vilt  atrofdif  or  Mooas. 

Hfm/donu—Thm  Umoob  i*  attended  bj  a  lender  and  painfal  tmiA- 
iag  In  the  giuin  or  ■erotuni,  dull  t«  [MTcnBaian.  irradwibla.  Mi 
wttbout  impaUe  on  oou^.  tbo  aymptoma  genenllj  oaaumt  W 
MifUralfoftTgraat  >tnunar«Mfti(m.  Vomilin^v  nparijralwarR 
ptTrral,  Dod  them  tnajr  be  eonatipalkm.  lliua  wlien  tbo  tnti*  ■■ 
ri'tniiiti)  u  fltnotnilatcd  hctnia  ia  Tar^  elnaely  «niitat«d. 

'/'renruiFNt.— Wbon  Mnai  nuijr  tliD  ooid  tnajr  be  raadiljr  luitwMleil 
if  tbo  tiutio  i»  in  tb-  n-nitiiin,  tbo  Hjrtnptutiut  at  onoa  diaaMwams 
u*  in  Viuh'a  COUP.  II  tb'i  tmlU  ia  in  tbr  gram  or  inguinal  canal, 
it  Kh'nili)  bv  fitmuvfil  anil  th'-i.tiiul  unti  ring  rJueed  bf  iiuUliaa. 

II.KMATDCP.I.B  <.iT  ixiMMiix  U.^MATiTKLA  in  all  offoaion  ot  Uoed 
into  tbo  lufity  »( tbo  ttiniisi  tm^naJia.  Bluud  may  abu  be  liA&aed 
into  ail  Mirj'itMl  h;druo>>li>  »f  thi-  teatia,  epididymia  or  onrd,  into 
thn  mbrtiuii^  of  tbo  tfortir-lA  itwU.  or  into  tbr  tiwue  uf  the  aoutum ; 
■lid  U>  •ui^  thv  tiTiiu  bminalDn-lii  of  the  tnitiri,  h»Di*ti*c«le  af  the 
cird  Ac.,  hiive  linmi  apjilii*).  All  uf  tfamo  oonditioiu,  bnwevar.aia 
too  rmra  to  admit  uf  on;  ilrwrtption  haw. 

f.'au*r».—Au  iitiiinnn   liiitiiBt—-olB  irfiy  t"-  dii"  In  ".blfrtf  nn  th* 

tmtK-Jo,  (It  a  atrain  til  1'f ;  i.-i--  "■.-.-i...      -  ..   i^L..   ^.;„^.  1n_a 

byilmorio  ;  io  miiirlii"  I'^tiga 

hyilpictdej  oriii  On-  _  ^'-weT 

Ui   o»nii»)Ui'ni!e   irt  H.  I    iKe 

hydroCT'lc-dui'l   liy   lui.(.iiit;.      ,\'    l..iii-.,    i;.pv.-v.,,    m    .i.u,   .«cur 
■natitiitiiifly.  und  ii 
HUKir  cbaiign  in  llic  ' 
va)rin«U<i. 

/lilA.V.^,y.  Tbi-  fBu-il  bl™«]  way  be  uIimitImnI.  i 
and  Ih' di-jfiHiitf^l  on  tbt>  wuIIh  oI  the  oiic,  fnvinfc  tl 
on  aiH-tiiia  tbr  appnaranixi  of  on  nneuryatn  {Vig.  387] ;  or  Ihn  a 
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jmi'tiotiB  of  the  clot  may  broiik  iliiwn  into  n  chnculatti-culuunHl  fliiiil, 
wliich  under  Uie  niicruBOopu  ia  soon  to  ctinwit  of  dinntogmtitif; 
blood-corpUBcIra  und  hn>miitin  and  cliiilwtonii  ciyHtnls.  At  tiiii<>a 
HUppUTP^on  may  take  place,  the  Buid  in  the  ena  thon  consisting  of 
a  mixture  of  broken-doim  blood  )tnd  pUM.  t'uldfiMttun  of  thu 
walls  iu  uld-Htanding  cunes  niaj"  ocpiir. 

■Sr'^n*  tind  diaffiuait. — llnroatoccle  eomt's  on  auddonly,  ap[)MLnnK 
ne  a  Hmooth,  tense  or  «eini- fluctuating,  oval  or  globular,  nnn- 
transliiiM<iit  swelling  in  the  arrotum.  At  first  there  may  be 
ooiisiderable  pain  in  the  tjwtii'le  unit  ocfiiyniOBiH  of  thn  KTotum  ; 
but  latoi,  iieithoT,  n»  a  nilti.  will  be  jir>«ent.  Tcstipular  seiiBitioii 
is  gtiiiemllj'  discovered  behiud  the  ewi-lling.  The  fnwlom  of  the 
cord  and  absence  of  Inipulse  on  coughing  ehould  itt  once  survo  Ui 
diagn<i«n  it  from  u  hernia,  und  ite  non-tninslucciic.-y  fmm  u  hydro- 
cele. But  from  niatignant  or 
other  growthB  it  is  often  ditUcult 
tu  dintinguiab  it;  and,  indeed, 
in  some  casce  it  is  only  nfter 
punftiire  with  a  grooved  needle 
or  even  aft^  an  explunitory  iu- 
cision,  that  thin  can  be  done. 
The  history  of  ita  midden  onaet. 
its  jiluipe,  the  ubeenee  ofthe 
vailing  conMstcncy  noted  in 
inalignnnt  diseaai-,  the  Jion- 
ini^v^jBiest_"f..the  jjlandtf  *ir  of 
The  oord,  and  the  jrosencr  of 
testicular  sengfttjon  postariorl];:. 
shouldlielp  in  the  diagnosis.  On 
juncture    a    chocolate -coloiU'od 
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arterial  Mood  or  nothing  at  all,  in 
the  other. 

Trrtiimcnt.— When  the  htematocdle  is  recent,  reel  iu  bod.  the 
application  of  cold  or  of  ovnpuntiiig  lotions,  &nd  tlie  elevation  of 
the  jjort  on  a  pillow,  nuiy  load  to  the  absorption  of  tJie  blood.  If 
thJH  foiU,  the  blootl  may  ho  withdrawn  witli  u  trocar  wd  eunnuhi. 
When  Huch  is  done,  however,  tlie  nae  in  ray  e\porienoe  generally 
refills,  und  1  believe  time  ix  gained  in  the  end  by  at  once  making  a 
fn<o  inr-imun  into  the  sac,  turning  out  the  clot«,  weuring  any 
bleeiling  veMpl  that  may  be  sccin,  and  allowing  Ihn  wound  to  heal 
by  gmnulations.  In  luug-standiiig  («8ee,  und  eepecially  when  the 
wails  are  much  thickened,  thi»  treatment  b  clearly  indicated,  but 
if,  on  laying  the  mr  opnn,  the  walls  are  tumid  of  curtituginoux  non- 
tdstenoy,  perhaps  calcified,  and  the  iiaticnt  is  old  or  broken  down 
in  eonstjtution,  cxcitdodi  of  the  tettlide  i«  tlieii  calli'd  for,  as  othi<r- 
wine  long-continued  ituppuratiun ,  which  may  t«nninato  in  exliuUstiun 


ilwriiig  an  nttiu-k  of  iiiinjips,  am 
Htjwis.  It  iiliiri  u(tucs~m"  K«n\ 
iiiakriii.  It  liu:,  iiUu  beoTraHr^ 
bona  tor  ths  euro  of  s^norrhcoa. 
is  induced  by  tho  irritatiun  of  t, 
It  IB  rariously  taught,  Ituwei 
mation  spreading  along  the  vae 
irritation  ;  and  3,  mettistasiH. 

PaWo/og,!/.— The  walh  of  the  t 
nective  tissue  become  infiltrated 
the  tubules  fiUcd  with  deai[uainat 
occurs,  leaving  the  testicle  littl 
in  structure  or  function.  Supp 
induced ;  and  when  the  epididym; 
matory  matorial,  in  place  of  beinj 
fibrous  tissue,  which,  subsequentl, 
"^n  of  tho  tubules  of  the  epidii 
have  occurred  by  tho  proscTice  of  i 
of  tho  globus  minor  orjnajOTj,  Ai 
vaginalis  {iiciile  Tiytlrofrh)  is  very  i 
mitis  than  in  oi'chitis,  because  t 
vaginalis  Ih  in  contact  with  the  in 
but  is  eoiiurutod  from  it  by  the  thii 

.Sryiis.— In  a  well-marked  casi 
testicle,  with  a  dragging  or  aching 
course  of  tho  curd.  Tho  testicle  is 
on  handling  ;  tho  vas  fools  unifon 
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Treatment, — When  the  attack  is  acute,  rest  in  bed  with  the 
testicle  supported  on  a  pillow  is  desirable.  Hot  fomentations,  and, 
in  the  intervals,  hot  bioracic  poultices  applied  to  the  testicle  and 
groin,  give  the  most  relief.  Internally  a  brisk  purge  should  be 
given  at  the  onset,  followed  by  saline  laxatives  and  small  doses  of 
antimony.  If  the  pain  is  very  severe,  opium  or  salicylate  of  soda 
(grs.  XX.  every  hour  or  two)  maybe  given ;  or  belladonna  and  glycerine 
may  be  applied ;  or  a  vein  of  the  scrotum  opened ;  or  the  tunica 
vaginalis  or  testicle  punctured  to  relieve  tension  either  with  a  needle 
in  several  places  or  with  a  tenotomy  knife.  If  suppuration  occurs, 
a  free  incision  should  be  made  to  let  out  the  pus.  In  subacute 
attacks,  where  the  patient  is  unable  to  leave  his  work,  a  suspensory 
bandage  should  be  worn.  If  the  testicle  remains  enlarged  it  should 
be  strapped.  Appropriate  remedies  must  be  given  should  the 
inflammation  have  a  gouty,  rheumatic  or  malarious  origin. 

Chronic  inflammation  of  the  testicle  may  be  a  sequel  to 
the  acute  disease ;  or  it  may  begin  as  a  chronic  or  subacute 
affection,  and,  like  the  acute  form,  may  involve  either  the  body  of 
the  testicle  or  the  epididymis,  or  both.  The  two  chief  causes  of 
chronic  inflammation  are  undoubtedly  syphilis  and  tubercle;  but 
it  may  occur  quite  independently  of  eitiier  of  these  affections,  and 
should  then,  for  the  sake  of  distinction,  be  called  simple  chronic 
orchitis  or  epididymitis.  The  syphilitic  and  tuhercidous  forms  are 
described  separately  under  those  heads. 

Signs. — The  testicle  appears  enlarged,  smooth,  laterally  com- 
pressed, egg-shaped,  hard,  heavy,  and  painful  on  pressure;  the 
testicular  sensation  is  not  lost ;  the  vas  is  but  slightly  thickened ; 
the  skin  is  non-adherent,  and  the  epidid^inis  (except  when  the 
disease  is  limited  to  that  part)  is  not  distinguishable  from  the  body 
of  the  organ.  In  chronic  epididymitis  an  indurated,  painful,  and 
tender  lump  is  felt  in  the  situation  of  the  globus  minor  or 
major. 

Treatment. — ^Mercury  or  iodide  of  potassium  should  be  given 
internally,  and  strapping  applied  to  the  enlarged  organ  when  the 
body  is  chiefly  affected.  In  chronic  epididjrmitis,  in  addition  to 
internal  remedies,  inunction  with  mercurial  ointment  may  be  of 
service. 

Tuberculous  disease  of  the  testis  may  result  from  (1)  pri- 
jnary  infection,  t.e.,  the  tubercle  bacillus  having  entered  the  blood 
stream  from  without,  may  find  its  locus  minorie  resistentise  in  the 
testicle,  or  (2)  it  may  be  secondary  to  similar  disease  existing  in 
neighbouring  organs,  such  as  the  bladder,  j)rostate,  &c.,  and  is  then 
due  to  extension  of  the  disease  along  the  vas  deferens. 

Pathology. — The  disease  generally  begins  m  the  epididymis,  and 
thence  may  spread  to  the  body  of  the  organ.  It  may  idso,  when 
it  primarily  attacks  the  testis,  extend  up  the  vas  to  the  vesiculse 
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Beminalw  have  become  iiivolvi^d,  soiue  surgeons  adriee  the  removal 
of  tho  organ  for  tho  purputw  of  provnntuig,  if  postiible,  genBral 
dissemisation  of  the  disouse,  and  whet«  both  testicles  ore  aSech^d. 
ovuii  the  removal  of  both.  Others,  however,  rely  on  constitutional 
tToatmetit,  and  only  advise  the  removal  of  the  testicle  shuuld  it 
1)ec(ime  destroyed  by  the  diaeaee.  If  the  vetriculw  eemioaloK  arfi 
found  affectod  in  the  early  stages,  or  signs  of  tubercle  arc  discovered 
in  other  ports,  tho  testicle  shoulil  of  counto  on  no  lu^uiint  be 
excised.  The  eatulitutiimiil  trmtmrnt  is  that  aJrendy  dowribed 
under  Tubereio  (p.  IS).  Tho  laml  IrmtiiirtJ  conmBte  iii  suspen- 
einn  of  ibe  orguii,  avuidanct?  ut  hurse  or  othin-  violent  exercise, 
and  recumbency  during  an  oxarerlntion  of  the  indanimution. 
Should  tho  tubercle  soften  and  enppunttun  occur,  the  abscess 
must  be  opened,  thoroughly  scraped  with  a  Volkmann's  spoon,  oud 
the  wound  ]>lugged  with  i<idu[orm  gnun-.  It  intractable  siniuws 
r«maiii,  they  should  bo  also  ecrupcd.  If  a  fungus  fonns  it  will 
frciquently  recede  under  r«st  in  bed,  dounlineas,  and  the  application 
of  a  stimulating  ointment  or  of  iodofumi.  Should  the  testicle 
become  completely  diM)rganised  it  hud  better  be  oxcitted. 

Syphilitic  i)ise\aB  op  the  testiclk  occurs  during  the  late 
secondary  and  the  tertiary  stages  of  syphilis.  Falhattigy. — Tho 
lemon  in  the  earlier  Htage«  of  sj-philis  usually  takes  the  form 
of  a  sni  nil-cell -ill  nitration  of  the  int«rtubidar  couiiw-tivo  lisnue 
(lypAiViVtV  inlmlUial  urfhiUn):  m  the  lnl*r  stagra,  of  distinct 
giimmalDiis  luaseen,  resembling  giimmota  in  other  ntuiitiona 
(i/uninMi(«i«  orrhitU).  Tho  boily  of  tho  tivticio  alone  is  usiudly 
aJffoctod,  and  though,  in  some  instniices,  npyhUUi'  rpi<fiilgmili*  is 
met  with,  till)  coril  and  epididymis  genomlly  nsmpo.  In  the 
BW-ondary  stage  both  lorticles  may  be  iinpliuitod,  eitht-r  stmul- 
tonoously,  or,  as  mom  oftnn  happons,  ono  after  the  other,  the 
diseuM-  hore.  a«  in  othor  aiHundary  affsctioiis,  raauifcHting  its 
tf^doncy  ti>  be  syTumetricul.  I'nder  appropriate  ti«atm«ut  the 
Binull-cvU- infiltration  may  be  complotoly  nbsorbod,  leaving  the 
tnsticle  apparently  little,  it  Ht  all,  Hlfe<;t*<d ;  or  it  may  undergo 
Hliroid  cbnnguN,  and  tho  siiliHoquont  shrinking  of  the  fibrous  tissue 
produce  more  or  losa  atrophy  ot  the  organ.  Itul  it  seldom  bmnks 
down  and  supjninitca  as  the  gtimmat<iits  form  in  patients  with 
undermined  cuiiHtttutioriB  is  apt  to  do.  In  tho  tertiary  affection 
one  lexticla  only  is,  as  a  rule,  involved,  tho  asymmetrical  charactor 
of  tertiary  syphilis  boiug  thus  boruo  out.  The  giuunialuus 
masses  may  alinu-  up  under  treatment,  but  where  the  constitution 
is  impaired  they  ore  liable  tii  break  down  and  suppurate  or  u 
fungous  protruMon,  though  roraly,  may  occur.  Tho  typical  ajipour- 
anco  of  a  giuuniatuim  Uwticlu  on  sttctiou  in  iwon  in  Fig.  SH9.  The 
organ  is  oocupioil  by  large  yellowi»h-whit»  nodules  of  a  tough, 
tlbruiis,  Qim-vascular  niat«rial;  some  of  the  cun»ua>x> 
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eominiLlea  anil  proritate,  iind  thence  to  the  hlitdilor,  and  ovnii  tu  the 
ureters  and  kidneys.  In  eoine  cosea  the  tosticlc  appear?  to  be  the 
starting-poiiit  of  a  geiiorol  tuberculosis :  in  othent,  iDeruly  to  hn 
involvod  in  common  with  oth«'  organi}  iu  the  general  disoaiw.  In 
many  iustani.'^s,  however,  the  dieenee  may  remain  localized  to  the 
teaticle,  and  no  other  miLnif station  of  tubercle  occiir  in  the  bod,<r. 
The  iuflammatory  productB  inliltrHting  the  opididyroiH  and  tostiide 
have  a  great  tondeucy  to  undergo  caseation,  forming  the  non- 
vascular yellow  masses  of  ebeesy-looking  matoriul  au  rhamcteriBtic 
ofthediBeaie(Fi(5.  388). 

Sii/Hi.--The  diaoaso  usually  benjiiB  fery  insidioawLy  and  witlt 
little  (MUn.  The  epididjnnis,  especially  the  head,  and  later  the  body 
"HTBo  t<«tic'Io,  are  fouud  enlarged.     The  testicle  is  n-uuuUy  but 


Tiydrocele  may  lie  present,  or  part 
of  the  tunica  vaginalis  uiay  be 
obliterated.  S^ubsequontlythe  oord, 
eepocially  the  vaa,  becownH  thidciiiwid 
and  the  shin  adherent :  whilat  atill 
later,  the  skin  may  give  way  and  a 
fungus  coniposed  of  tlio  inKltruM 
tubules  protrude,  or  a  dt«ohargiag 
sinUB  be  produced.  The  vcdcttUa 
BomiBules  (iT  profltato  uiny  now  be 
felt  enlnrgod  on  examining  by  the 
rectum,  and  bladder  or  ojinarT 
tmublee  may  set  in ;  whilst  8ynip~ 
toiiiH  of  tubercle  in  the  lung, 
!liirtliol»m«w'i  H.iBpiwl  larynx  or  other  organs  may  super- 
aiuflcuni.)  \eivi  nnd   the  patient   sur*iimb  to 

tiilHiTCulaus  diaoase.    At  othur  timse 
no  coiiflitutionol  signs  monifost  themBolvos,  and  the  patient  may 

lhiuii,iii-iit. — I'Voin  f^iphUiiii-  nrrhitu  it  may  genomlly  bo  diatiu' 
f.'ui-ili..il  by  tlm  fiilnrgement  of  the  epididymis,  the  ninnilifbtm 
lliiLkouing  of  thi'  cord,  non-abeenec  of  teatioulnr  wnwitian, 
ndhisinji  iif  thft  skin,  tondimnr  to  ooftoning  and  supparatiim, 
enliirpi'iiient  of  the  voaieuto  seminalee,  eonconiiliinl  fiKna  of 
tuk-rclf  clBf'where.  nou-ofloct  of  nnti-syphihtie  remedies  and  tfao 
diHwivery  of  tubercle  bacilli,  should  there  be  an  open  woiiwl,  by 
cultavatien  experiment  of  the  disi^hnrge.  From  initligmint  dlMMW 
it  may,  as  a  rule,  be  readily  diagnosed,  in  that  tlw  maligtutnt 
affection  is  of  rapid  growth,  very  painful,  and  atfects  the  whob 
organ  without  dostnictioii  o(  body  ot  ojiididyiuie. 

Traitiaeiit.—ln  the  eariy  tt^g^  befortt  ttio  van  or  veaunlts 
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seminales  have  become  involved,  some  surgeons  advise  the  removal 
of  the  organ  for  the  purpose  of  preventing,  if  possible,  general 
dissemination  of  the  disease,  and  where  both  testicles  are  affected, 
even  the  removal  of  both.  Others,  however,  rely  on  constitutional 
treatment,  and  only  advise  the  removal  of  the  testicle  should  it 
become  destroyed  by  the  disease.  If  the  vesiculj©  seminales  are 
found  affected  in  the  early  stages,  or  signs  of  tubercle  are  discovered 
in  other  parts,  the  testicle  should  of  course  on  no  account  be 
excised.  The  conatUuiumitl  treatment  is  that  already  described 
under  Tubercle  (p.  48).  The  local  treatment  consists  in  suspen- 
sion of  the  organ,  avoidance  of  horse  or  other  violent  exercise, 
and  recumbency  during  an  exacerbation  of  the  inflammation. 
Should  the  tubercle  soften  and  suppuration  occur,  the  abscess 
must  be  opened,  thoroughly  scraped  with  a  Volkmann's  spoon,  and 
the  woimd  plugged  with  iodoform  gauze.  If  intractable  sinuses 
remain,  they  should  be  also  scraped.  If  a  fungus  forms  it  will 
frequently  recede  under  rest  in  bed,  cleanliness,  and  the  application 
of  a  stimulating  ointment  or  of  iodoform.  Should  the  testicle 
become  completely  disorganized  it  had  better  be  excised. 

Syphilitic  disease  of  the  testicle  occiu^  during  the  late 
secondary  and  the  tertiary  stages  of  S3rphilis.  Patlwlogy, — The 
lesion  in  the  earlier  stages  of  S3rphilis  usually  takes  the  form 
of  a  small-cell-iufiltration  of  the  intertubular  connective  tissue 
{syphilitic  iuteratiiial  (irchitia);  in  the  later  stages,  of  distinct 
gummatous  masses,  resembling  gummata  in  other  situations 
{(/ummatoM  orchitis).  The  body  of  the  testicle  alone  is  usually 
aiffocted,  and  though,  in  some  instances,  syphilitic  epididymitis  is 
met  with,  the  cord  and  epididymis  generally  escape.  In  the 
secondary  stage  both  testicles  may  be  implicated,  either  simul- 
taneously, or,  as  more  often  happens,  one  after  the  other,  the 
disease  here,  as  in  other  secondary  affections,  manifesting  its 
tendency  to  bo  symmetrical.  Under  appropriate  treatment  the 
small-cell-infiltration  may  be  completely  absorbed,  leaving  the 
testicle  apparently  little,  if  at  all,  affected;  or  it  may  undergo 
fibroid  changes,  and  the  subsequent  shrinking  of  the  fibrous  tissue 
produce  more  or  less  atrophy  of  the  organ.  But  it  seldom  breaks 
down  and  suppurates  as  the  gummatous  form  in  patients  with 
imdermined  constitutions  is  apt  to  do.  In  the  tertiary  affection 
one  testicle  only  is,  as  a  rule,  involved,  the  asymmetrical  character 
of  tertiary  syphilis  being  thus  borne  out.  The  gummatous 
masses  may  clear  up  under  treatment,  but  where  the  constitution 
is  impaired  they  are  liable  to  break  down  and  suppurate  or  a 
fungous  protrusion,  though  rarely,  may  occur.  The  typical  appear- 
ance of  a  gummatous  testicle  on  section  is  seen  in  Fig.  389.  The 
organ  is  occupied  by  large  yellowish-white  nodules  of  a  tough, 
fibrous,  non- vascular  material ;  some  of  the  gummata  are  distinct ; 

w.  3d 
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constitutional  STphiliB,  the  more  marked  will  be  the  efFect  of 
mercury;  the  later,  of  iodide  of  potaesium.  Often  the  best  reeulte 
are  obtained  from  the  two  drugs  combined.  Locally,  the  testicle 
may  be  merely  suspended ;  or  it  may  be  strapped  in  the  earlier 
stages  with  advantage.  Any  fluid  in  the  tunica  vaginalis  will 
commonly  be  absorbed  during  the  treatment,  though  sometimes 
tapping  may  bo  required.  Should  the  skin  give  way,  and  an  ulcer 
be  produced,  it  should  be  treated  like  other  syphilitic  ulcers.  In 
rare  instances,  where  the  testicle  is  totally  disorganized,  extirpa- 
tion may  become  necessary. 

Chondromata  or  CARTiLAoiNors  tumours  of  the  testicle  are 
very  rare.  A  beautiful  example,  however,  is  shown  in  the 
accompanj-ing  illustration  [Vig.  3911).  They  may  be  known  by 
their  extreme  hardness.     They  are  thought  to  arise  in  connection 


with  portions  of  the  embryonic  cells  of  tho  protovei-tebrw,  carried 
down  from  tho  lumbar  region  with  the  testicle  during  its  descent. 
Hemovul  of  tho  testicle  is  the  proper  treatment. 

Cystic  disbaue  or  tiie  testicle  ombracos  two  distinct  condi- 
tions, (a)  one  a  simple,  benign,  cystic  transformation  of  the  testis, 
the  ri/tfii-Jibnuiia  or  timjile  rystvnut,  and  (?>)  a  rapidly -growing 
malignant  growth  (the  so-called  fi/nto-mrniiiia)  in  which  besides 
itH  cystic  nature  there  ore  sarcomatous  elements,  lioth  are  probably 
varieties  of  tho  some  disease,  and  differ  chiefly  in  tho  structure  of 
the  inter-cystic  stroma,  which,  in  the  simple  cystoma,  consists  of 
simple  fibrous  elements,  and  in  the  malignant  form  of  an  embryonic 
connective  tissue.  They  run  widely  different  clinical  courses,  tho 
one  being  benign,  and  not  tending,  as  a  rule,  to  recurrenco  after 
removal,  tho  other  growing  rapidly  and  leading  to  dissemination  in 
distant  organs  as  well  as  recurrence  in  titu  after  removal. 


TT2  QiaKAsSS  or  nEGiDHH. 

Sii/iit. — Th(^  sinijih  ri/tlt-ma  gruwa  aluwly,  and  w^ldom  iitluius  n 
ai»o  larger  than  a  turkey's  p.sk',  Tt  ia  tipiiioth  tin  the  ijurtarf,  aiiil  is 
ovoid  JD  shaTw.  In  conBiwtcTi^o  it  yftrisa  itccordin>;  to  Ihi'  rian  itl  thn 
■"ojBts.  The  spermutii'  i  ' 
are  not  eolargod.  Tin.' 
tytto-iitreomii  grows  pi}'''!  -  .inl  m.  i 'i.'  |,.r,  r  ..i  .1  1.  «  i^.. .nilm  may 
attain  the  aixe  of  a  (■■■  !!■     ■■■1   ■      1      .   1     '  '\i'[iiuii] 

tho  ovat  shiipp  of  111'    '   ■    -  I    -■       I   ■  ■  ■     1  l;ii|i  Hre 

large  and  niiineroui^.  iiiii'  m    ■  -11-.  ••;  '  I  i-r  >  ii'.  1..  rli.    ^.u.  li.     Tho 
Imnharglands  maylx'  i'iiIjuki'ij  if  t.!iR(liw.'U!J']ii7^fsi~ti-illiii)(ionoiigli, 

T'liiitiiinit. ^In  botli  \ni-ieties  the  testicle  should  he  removnl  m 
aoon  itci  tlio  j^iiirth  is  rociognizcd.  Becurrence  is  very  likoly  to  tiiko 
pliU'i'  in  th«  malignant  type,  and  MUietimcs  oven  in  the  bmign 
Tiuiety,  hiit  when  thi^  liappunG  the  mtereyEtic  (.'onnei^ive  tlsMiiv  is 
UBtiallj'  found  to  bo  on  tho  borderland  of  malignancy. 

(iTliEii  iiENiUN  TUMOUKB  of  tho  teslido.  Bueh  aa  fibromit, 
myxoiua,  myoma,  and  ostooma  occur,  but  they  are  too  rnrn  to  nood 
description  here. 

Malignant  diseask  of  the  teoticijc  gcnprnlly  owurs  iii  the 
form  of   round-celled   sarcoma,  more  roTBly  iu   the   form  nf  soft 


but,  without  Q   mi(TOH(.i(ii,>:il   .m^iiniii^ifj.ni,   th"   Iwti 

iIiBoii!M>e,    even     on    section,     li.  r.     .ini h-tn,  'pn-hiiblp. 

Sarcoma  begins  in  the  inttfrtiili':     -    '       :■',■.!-     1   moBt 

frequently  occurs  ineiirly   liji' .  '  ,lii!i-.,  iija  a 

proliferation  of  the  epiiheliol  iin  1  ■ :  .  1  iuili-.u  ;ii"U'r  the 


lost.     Some  effusion  into  tho  in _  \,r.,y  at  first  occur; 

the  two  surfaces,  however,  riipi>il>  Uv^'HK'  .iUl.i>i-uiit,  the  ckin  i» 
implicjitcd,  and  a  fiingating  mua^  {irotrudea  externally.  Tho 
lumbar  glands  are  generally  affected,  the  in^iitial  only  bMoming 
involved  after  the  skici  has  been  reached.  Iu  a  tj'pical  uii«e  (Fig. 
itill)  the  growth  appears,  on  e«ctioii,  liko  u  auun  of  limin -matter, 
blotcheil  in  iilacee  with  blood  1  whilKt  tlbrouH  bundH,  the  tuiubjim 
of  the  trabecultB  testis,  are  geneiHlly  seen  truvorrinft  the  sruwtli. 
HaeacH  of  cartilage  iire  often  found  m  the  aiu'Ooualu,  and  c^fBto, 
eomotinies  containing  intra^'stio  growths,  aro  not  uucounaa 
{ryttie  siirii/ma).  The  diseaM  formerly  describnd  as  cystic  Mroooofo 
would  generally  appear  tu  be  of  such  a  nature. 

Sif/it'i.—'The  swelling  is  at  flrgt  generally  uiiiloi-m.  flnnwHt, 
olaatic,_oE  tense  and  bard,  aud  no  dintinction  betwf-^n  tfittltody 
and  the  epididymis  cjiii  bo  made  out ;  but  later  tho_ii)iii  )>eL'uiiiua 
thickened  and  the  him  liar  ulands  enUrpxl.  aiid  tho  tiimoiir  may 
feel  hard  in  one  plito  and  soft  in~nnother.  l.'lti  mutely  tho  skin 
becoinen  adhei'eiit,  pivva  way,  and  »  fungatitig  luii.ss,  iHivuroil  willi 
U  eanhiw  discfaorgu,  prolruow. 


EXCISION  OF  IHS  TESTICLE. 

iJiai/Hoaiii.^Ttio  rapid  growth,  large  BJze,  and  i 
lobular  ahapS  oi  the  tumour;  the  lupcinatipe  pain 
raition  of  the   skin  aud  tumbur   pjlands ;  the  onlargeuient  ( 


lobular  shape  ot  the  tumour;  the  lupcinatipe  pain  :  the  inipli- 
raition  of  the  skin  aud  tumbur  pjlands ;  the  cnlargeuient  of  the 
scrotal^ vouiBj  the  protrusion  of  a  bleeding  fungus;  and  later,  t. 


constitutional  cachoxiaj  will  indicate  malignancy.  In  the  early 
stages,  however,  a  puncture  or  even  on  exploratory  incision  may  bo 
necessary  to  distinguish  it  from  chronic  orchitis,  hsomntocok,  and 
syphilitic  orchitis.  Thus,  in  malignant  diaoaHO.  aitorial  blood  will 
generally  flow ;  in  hK<mat«cr'le.  u  chocolato-colourcd  fluid  containing 
hn>matip  crj-stalw  and  brokfin-down  blood  corpuscles  will  escape  ; 
and  in  chronic  orchitis,  whether  simple,  syphilitic,  or  tuberculous, 
nothing  beyond  perhaps  u  drop  or  two  of  blood  will  be  withdrawn 
by  the  cannula.  At  times  a  piece  of  the 
growth  may  c()me  away  in  the  end  of  the 
cannula,  and  a  microscopical  cxaniination 
of  this  will  further  aid  in  the  dit^Tiosia. 

Trealmenl.  — Unlow  the  glands  are  much 
aSect«Hl,  the  cord  is  thickened,  and  groat 
emaciation  or  cachexia  is  present,  with 
signs  of  tho  disease  in  the  int«mal  organs, 
excisiiin   of    thn   testicle   should   l>e   per- 
formed.    'When  this  ajipears  undesinible 
from   tho   aliove-nientiinieil    reasons,   all 
that   can   lie   demo   is   to   give  opium   to 
relievo   )Niin   and   tonics  to  keep  up  the 
general   hiinlth,  and   to   apply  some  dis- 
in  footing    lotion    to    remove    the    factor 
attending   the    fimgating    mass.       Afl«r     fj,j  d 
removal    of    the    testicle    an    early    re-         of    tho 
curronco  of  the  disease  in  the  lymphatic         Bartboloniew't  Hotpilol 
glands  or  in  the  internal   oigans  is  only         Miuenni.) 
too  pitibalilo. 

KxoiStON  OF  THE  TESTICLE. —Tho  parts  having  been  shaved, 
make  an  incision  over  the  growth  fiwm  tho  external  abdominal  ring 
to  tho  bottom  of  tho  scr»)tum.  Free  the  cord  from  its  connectionB, 
and  having  clamped  and  divided  it,  enuc-leato  the  testicle  with  a 
few  touclws  of  tho  knifo.  taking  care  not  to  cut  through  the  scrotal 
septum,  and  so  remove  tho  other  t«sticlc  at  the  same  time,  a  danger 
beat  avoided  by  giving  the  sound  testicle  into  the  charge  of  an 
asHistant.  Next  lie  tho  spermatic  ortory  in  the  stump  of  tho  cord, 
and  the  cremostoric  and  deferential  arteries,  if  se<'n  ;  and  having 
sccurod  the  cord  by  a  Spencer  Wells'  fori;ops  in  order  to  prevent  it 
sli)>ping  into  tho  inguinal  eanal,  liHHion  the  elamp,  and  tie  any 
othi'r  vesHol  that  may  then  bleed  before  linally  releasing  it. 

Atropuv  of  tho  testicle  may  be  simply  tiie  reauVi,  til  ".iV^.  «^¥^\ 
or  it  may  be  due  to~-l,  intlaminatioa,  eB^e>trisA^  'Ooa't.  «icK<iCTv-&% 
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during  nn  nttnck  of  mimips  ;  2.  interfeivtioe  with  tie  blood  supply 
as  frtiiii  the  conipresRion  of  the  Bpermatic  artery  by  a  new  growth 
or  aneurysm  ;  3,  obstruction  to  the  vanoua  return  aa  in  varico«cI<) ; 
4,  direct  pressuro  on  tho  crgan,  as  hy  an  old  hieiiintocole.  or  by 
the  abdominal  muBclos  or  by  a  tmss  when  the  testicle  is  retained 
in  the  ing^uintil  canal. 

NErRALOlA  of  the  tsaticle  ia  ocpaaionally  met  with,  hut  pain  in 
the  tentidp  should  not  bo  pronount-ed  neuralgic  till  the  vuinua 
digeases  of  the  kidney,  rectum,  bladder  and  prostate,  which  may 
give  ri.se  tii  reflected  pain  in  the  tetitide,  have  been  exoltidetl. 
When  no  cause  for  the  pain  can  be  diwi'vei'ed,  thft  onUnacy 
neuralgic  veinedies  should  be  given,  although  the  pmepcct  itt 
success  fi'om  their  use  is  not  great. 

Retained  testicle. — Non-descent  of  the  testicle  is  said  to  be 
due  to — 1,  Ihe  formation  of  adhesions  in  any  part  of  it*  uouree  iutii 
the  etTotimi ;  2,  disproportion  between  the  sitie  of  the  testicle  and 
the  abdominal  rings  ;  3.  poralysiH  of  the  gubernaculum  testis;  4,  too 
short  a  {.'ondition  of  the  spermatic  cord ;  and  5.  malfunuatiou  of 
the  tetiticle.  Thus  the  uuion  between  the  vats  deferens  and  th« 
toBticle,  i.K,  the  union  of  tho  Wolffian  dui^t  and  the  portion  of 
blastema  from  which  the  body  of  the  testicle  is  developoil,  may  not 
oocur.and  the  vas  descends  alone.  The  testicle  maybe  nrrpeted  any- 
where along  itji  normal  line  of  descent,  ntaititiltrilii  /irn^HT,  oritmajr 
dejiart  from  its  normal  iiiute  and  bo  found  located  elsewhtro  than 
in  its  proper  situation  in  the  scrotum,  Miopia  tralit.  Of  ri^atntd 
trslii  priipeT  there  are  tour  chief  varieties,  vis.,  1 ,  abdoniinoJ  retitntioii 
in  which  the  testis  is  located  at  or  near  itii  starting  point  in  tlu 
lumbar  region  ;  2,  iliac  retontton  in  which  it  hue  become  arrDetnd  in 
(he  iliac  fossa  ;  'i.  inguinal  retention  in  which  it  lies  in  rulation  to 
thi' iiii;uinitl  iiinitl. and  of  which  thorearethreesuhvarietioB;  (n)  r'»- 
trniitl  uii/i'iiiiil  when  the  toetis  is  locstwi  at  the  internal  aWluininKl 
rin;;:  (M  !„irr-iiti„l  ;„,,>,;,ml  when  it  lies  in  the  oanal  iteelf,  and 
(,-).  ,1.  -.  ,r'  ;  ,,,...;:■,,/,  whi^ri  Hi  pimition  ia  st  the  oxtenia)  abdoniinHl 
nil--      I  ..■':),.  whore  the  organ  occupies  the  fold 

I" :  '     '  '  I,. I    1,1'  iliigh.     In  thcee  situatjous  it  ia  often 

11,-- .il  ...  Ij  I  .  i^!,j.  i.ii  ,Miiriiia,    Of  trfopiVi  (f«<r>,  there  are  tiro 

i-uii-'tiff,  irrj  ,i,,,„r.,i  . r /.,y,r.i,  iu  which  the  testiclp  is  aitnated  in 
Ibe  jieriiiouiii  tmmediutciy  in  front  of  the  anus,  and  (b)  rriirai  relopio 
in  whi(^h  the  tasticle  leaves  the  abdominal  cavity  i-''<3  tho  cninl 
canal,  and  apjioars  in  the  thigh  just  below  I'oupart's  ligament. 

Triutinriil. — In  iiMnminal  and  iliar  retention  nothing  can  be  done. 
In  rxlrriial  inguinal  ri-tnilinn  the  testicle  should  be  coaxul  into  tho 
scrotum  by  gentle  and  oft-repeated  manipulations,  and  u  truee  with 
a  <-shaped  pad,  the  anus  of  the  <  embracing  the  testis,  Bpplinl 
over  the  inguinal  canal  should  tiiere  be  signs  of  a  hernia.  If  this 
truss  does  not  keep  uj)  the  hernia  the  teelJs  bad  better  be  remored 
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and  the  canal  and  ring  closed  by  suture.  In  some  instances  the 
cord  may  be  elongated  sufficiently  to  allow  the  testis  to  be  placed 
in  the  scrotum  by  detaching  the  globus  minor  from  the  body  of  the 
organ,  and  thus  turning  the  testis  upside  down.  The  sac  of  the 
hernia  may  then  be  removed  and  the  canal  and  ring  closed.  When 
the  testicle  is  retained  in  the  ing^nal  canal  [interatitial  retention)^ 
time  should  be  given  it  to  descend,  and  a  truss  applied,  if  possible, 
over  the  internal  ring.  Should  it  not  descend  as  the  child  grows 
older,  the  question  of  its  removal  must  b3  raised,  as  in  this  situation 
atrophy  of  the  organ  is  nearly  sure  to  ensue,  and  it  is  liable  to  be 
frequently  attacked  by  inflammation,  and  to  be  affected  by  malig- 
nant disease.  Moreover,  it  exposes  the  patient  to  the  risks  of 
hernia.  In  some  cases,  however,  it  may  be  returned  into  the 
abdomen,  and  kept  there  by  a  truss,  or  by  closing  the  canal.  In 
ectopia  testis  an  attempt  may  bo  made  to  place  the  testis  in  the 
scrotum  by  a  plastic  operation,  or,  if  this  is  impracticable,  the  testis 
should  be  removed. 


Surgical  Diseases  of  the  Female  Genital  Organs. 

diseases  of  the  vulva. 

Adhesion  of  the  labia  majora  sometimes  occurs  as  a  con- 
genital affection.  The  labia  should  be  separated  by  forcibly  draw- 
ing them  asunder,  with  the  assistance,  if  necessary,  of  a  probe,  and 
a  piece  of  iodoform  gauze  placed  between  them  to  prevent  re- 
adhesion.  If  neglected,  it  may  be  a  source  of  inconvenience  at 
puberty.  The  parts  are  then  more  firmly  adherent,  and  may 
require  division  by  the  knife. 

Vulvitis,  or  inflammation  of  the  vulva,  is  in  adults  most  usually 
the  result  of  gonorrhoea,  but  occurs  in  yoimg  children,  from  other 
causes,  such  as  cold,  injury,  the  irritation  of  thread-worms,  &c. 
Sometimes  the  sebaceous  glands  and  hair-follicles  of  the  labia  are 
chiefly  affected,  the  parts  then  appearing  dotted  over  with  small 
rod  pimples,  and  later,  if  suppuration  occurs,  with  small  pustules. 
There  is  usually  much  redness  and  oedema,  and  an  offensive  dis- 
charge. It  is  of  some  importance  to  recognise  the  fact  that  the 
disease  may  occiu"  in  children  from  simple  causes,  as,  amongst  the 
poor,  mothers  are  apt  to  think  their  child  has  been  tampered  with. 
Treatment. — In  addition  to  the  removal  of  the  cause,  cleanliness, 
rest,  attention  to  the  general  health,  and  the  use  of  a  mild  astrin- 
gent lotion,  is  all  that  is  usually  required. 

Abscess  occasionally  follows  inflammation  of  the  vulva.  It  is 
often  due  to  the  extension  of  inflammation  (generally  gonorrhoeal) 
to  Bartholin's  gland,  or  to  suppuration  in  a  labial  cyst.  A  free  and 
^rly  incision  should  be  made  to  preveAt  biirrowing  of  pus,  whicl\ 
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The  affected  part  should  be  scraped  with  a  Volkmann^s  spoon, 
or  destroyed  by  fuming  nitric  acid  or  the  cautery,  and  an  anti- 
septic dressing  applied ;  whilst  fluid  nourishment,  stimulants,  and 
iron  should  be  freely  given,  and  opium  cautiously  administered  in 
doses  suitable  to  the  age  of  the  child.  In  milder  cases  the  appli- 
cation of  boro-glyceride  may  suffice.  In  very  severe  cases,  the 
continuous  warm  bath  has  been  found  of  great  service. 

DISEASES  OF  THE   VAGINA. 

Acute  vaginitis  {colpitis)  is  generally  due  to  gonorrhoea,  but 
may  occm*  as  the  result  of  the  use  of  strong  injections,  the  intro- 
duction of  foreign  bodies,  cold,  and  the  exanthemata.  It  is  attended 
with  the  signs  of  inflammation,  and  with  a  profuse,  generaUy  puru- 
lent, and  sometimes  blood-stained  discharge.  There  is  pain  on 
urination  and  defsecation,  and  tenesmus.  The  inflammation  may 
spread  to  the  uterus,  and  thence  to  the  Fallopian  tubes,  or  to  the 
urethra  and  Bartholin's  glands.  Saline  pui'gatives,  rest,  warm 
hip-baths,  abstinence  from  alcohol,  and  cleansing  the  part  with 
Condy's  lotion,  followed  by  astringent  injections,  is  the  proper 
treatment. 

Tumours  of  the  vagina  are  rare,  and  require  no  special  notice. 

CvsTS  of  the  vagina  are  occasionally,  though  rai*ely,  met  with  as 
the  result  of  the  distension  of  the  mucous  follicles  ;  and  others  are 
described  as  originating  fi'om  remnants  of  Gartner  s  duct,  or  from 
the  dilatation  of  lymphatics.     They  should  be  dissected  out. 

Vesico- VAGINAL  FI8TUUE,  whon  uot  due  to  malignant  disease, 
are  generally  the  result  of  sloughing,  consequent  upon  the  pressure 
of  the  child's  head  in  a  prolonged  or  instrumental  labour,  though 
they  may  be  occasionally  produced  in  other  ways,  as  from  the 
impaction  of  a  foreign  body  in  the  vagina  or  urethra,  injury,  &c. 
They  give  rise  to  incontinence  of  urine,  and  are  productive  of  great 
inconvenience.  They  may  be  so  small  as  merely  to  admit  a  probe, 
or  nearly  the  whole  of  the  anterior  wall  of  the  vagina  may  be 
destroyed.  The  common  situation  is  just  below  the  neck  of  the 
uterus.  Treatment, — Where  the  fistula  is  very  small,  touching  it 
with  the  actual  cautery  may  succeed  in  closing  it ;  but  a  plastic 
operation  is  usually  necessary.  The  rectum  having  been  cleared 
by  an  enema,  the  patient  should  be  placed  in  the  lithotomy 
position,  and  a  duck-bill  speculum  introduced.  The  edges  of  the 
fistula  should  then  be  pared,  and  brought  together  with  silver- wire 
or  silk- worm  gut  suture.  The  sutures  should  be  placed  sufficiently 
close  to  prevent  the  passage  of  urine  between  them.  A  good  way 
of  testing  if  they  are  close  enough,  is  to  inject  milk  into  the  bladder, 
so  that  should  any  escape  through  the  fistula,  its  colour  will  make 
it  visible,     Smith's  needle  will  be  found  very  convenient  if  wirQ 
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Butures  are  used.  Tlie  bladder  ahould  be  emptied  Ly  a  t-uthuter 
at  regulur  intervals ;  the  vagina  ayringed  out  with  an  antiseptic 
aohiti'in,  and  dustect  with  powdered  iodoform  ;  and  the  buwelt<  kept 
oonflned  for  a  week  or  more. 

Recto- VAOTNAL  narin-.K  may  occur  from  ch-ubbs  similar  to  ttuMo 
leading  to  the  veeico-vH^nal  variety ;  thoy  are  also  somptimw)  con- 
genital. They  ore  commonly  situated  juat  within  the  rmtnuiu* 
to  the  vaginiL.  and  may  he  oloeed  in  tlie  same  -way  as  the  veeico- 
vogiiiiil  Ustula. 

Utero-vesioal  ani>  uteko-beotai.  fistuije  may  alfw  ooi-ur, 
but  aretfM)  rare  to  require  any  description  here. 

Imi'em'obate  hymen,  if  overlooked  till  after  puhertj-.  is  n 
serioua  affection,  as  the  vagina,  and  later  the  uterus  and  Fallopinn 
tubes,  may  become  distended  with  the  retained  blood,  condittoiu 
known  respectively  as  hiemato-kolpm.  /nfmatu-fottra  and  hirmai«- 
talpinr.  If  relief  is  not  obtained,  enormous  distension  niity  ucwnr. 
and  the  tubes  or  nteruH  give  way,  setting  up  peritonitis.  Or  the 
Iiymen  itself  may  yield,  and  oU  end  well ;  or  suprwmia  may  ooour 
from  putrefaction  of  the  blood  and  absorption  of  the  septic  ^nodueti 
on  the  admission  of  air :  or  neptic  peritonitis  may  be  produced  1^ 
the  riudden  ultemtion  of  pressure  or  the  cimtrafidon  of  the  utema 
causing;  rupture  of  the  tubes  and  esi^ape  of  fluid  into  the  peri- 
toneum. Trratmenl. — Before  puberty,  division  or  excLsioa  of  tt 
portiim  of  the  hymen  is  a  simple  and  safe  operation ;  hut  when 
distension  him  occurred,  it  is  attended  with  great  risk,  aa  if  a  froo 
opening  is  nmdc  there  is  danger  of  peritonitis  from  the  same  MUaM 
BiB  when  spr^]itnni<oii8  rupture  takee  place,  and  if  a  small  opening  is 
made,  of  nii])i\r'iiiia  front  decompoeition.  The  safest  plun,  perhapa, 
is  to  mako  u  modei'ato  sisied  opening,  wash  out  with  pcmhltmde 
of  men'uiy  Intion  (1  in  3,W>0),  and  subsequently  keej)  the  parte 
cleansed  by  ii-[i^'jLti»n  with  luitis^tics. 

Malfohm ATIONs  OF  THE  vtLajSA.—Atrfiia or  impfr/tmiU  va^na. 
The  vagina  may  bo  completely  absent,  or  divided  by  a  tmnsrenM 
or  horizjintal  septum.  The  utoriiB  and  ovaries  may  also  be  abaent. 
and  no  trouble  will  then  result ;  but  when  these  are  prooHilt. 
siintlar  results  to  those  described  under  imperroralo  hynieu  maj 
follow.  Atresia  of  the  vagina  may  also  be  duo  to  adhcaiona  or  tlw 
contraction  of  cicatrices  following  ulceration.  &c.  The  abeoKW  of 
the  uterus  may  be  determined  by  introducing  a  catheter  into  the 
bladder,  and  the  finger  into  tiie  rectum,  when  the  two  will  b«  fl»It 
to  be  in  close  apposition.  In  such  a  case  no  operation  should  )m 
nndertakon,  as  all  that  would  be  achieved  would  lie  to  open  tbc 
peritoneal  cavity.  Where  the  uterus  and  ovaries  aro  jn'eaenti  Wid 
distension  has  occurred,  if  the  vagina  is  only  partially  absnnt  m 
attempt  may  be  made  to  farm  a  vagina  by  dissecting  oarotoUy 
through  the  tiaauea  betwesn  the  bladder  and  the  rectuni  in  tbv  ^ 
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direction  of  the  08.  When  this  is  found,  the  parts  must  then  be 
prevented  from  re-adhering  by  introducing  laminaria  tents,  fre- 
quent digital  examinations,  &c.  Where  the  vagina  is  completely 
absent  the  uterus  may  become  distended,  and  may  then  either  be 
punctured  through  the  rectum,  or  in  some  instances  together  with 
the  ovaries  be  removed. 

C  YSTOCELE  AND  RECTOCELE  are  the  names  given  to  a  prolapse  of 
the  anterior  and  posterior  wall  of  the  vagina  respectively.  In  the 
former  the  bladder  of  course  protrudes  ;  in  the  latter  the  i-ectum  or 
the  pouch  of  Douglas  which  may  contain  some  small  intestine. 
Partial  prolapse  of  either  wall  is  a  frequent  accompaniment  of  ex- 
tensive ruptures  of  the  perineum.  These  affections  generally  fall 
under  the  care  of  the  obstetrician,  but  at  times  the  surgeon  may 
be  called  upon  to  perform  a  plastic  operation  for  their  cure.  This 
consists  in  removing  a  portion  of  mucous  membrane  from  the 
upper  or  lower  wall  of  the  vagina  as  the  case  may  bo,  bringing  the 
raw  surfaces  together  with  sutures,  and  keeping  the  bladder  empty 
with  a  catheter  till  firm  union  has  taken  place. 

DISEASES  OF  THE  OVARIES  AND  FALLOPIAN  TUBES. 

Ovarian  tumours. — Ovarian  timiours  may  grow  either  from 
the  ovary  itself,  or  from  the  broad  ligament,  and  may  be  either 
solid  or  cystic.  Amongst  the  solid  tumours,  which  are  rare,  carci- 
noma and  sarcoma  are  the  most  common.  Amongst  the  cystic  the 
so-called  multilocular  cysts  are  most  frequently  met  with;  but 
other  forms,  as  the  unilocular,  the  dermoid,  and  the  parovarian 
cysts,  may  also  occui*.  For  a  description  of  these  tumours  and  of 
their  pathology,  which,  at  the  best,  is  but  imperfectly  understood, 
the  reader  is  referred  to  a  special  work  on  the  subject. 

Symptoms, — ^There  maj'  be  no  symptoms  at  first ;  but  as  the 
tumour  increases  in  size,  it  gradually  encroaches  on  the  space 
normally  allotted  to  the  pelvic  and  abdominal  viscera,  giving  rise 
to  one  or  more  of  the  following  symptoms.  Thus,  from  pressure 
on  the  bladder  and  rectum  there  may  be  increased  micturition  and 
constipation ;  from  pressure  on  the  iliac  vessels,  oedema  of  the 
lower  limbs  and  genitals ;  from  pressure  on  the  sacral  and  lumbar 
plexus,  pains  in  the  back,  pudenda,  and  legs ;  from  pressure  on 
the  stomach,  nausea  and  vomiting ;  on  the  intestines,  diarrhoea  or 
colicky  pains  ;  on  the  portal  vein,  ascites  and  htemorrhoids ;  on  the 
kidneys  and  ureters,  albuminous  and  highly-concentrated  urine, 
rich  in  urates.  Later,  as  the  tumoiu"  extends  upwards,  there  will 
be  embarrassed  breathing  and  dyspnoea  from  pressing  on  the 
heart  and  lungs  ;  while  finally  emaciation  sets  in,  and  the  patient 
dies  of  exhaustion,  if  not  carried  off  by  an  intercurrent  attack  of 
peritonitis  from  rupture  of  the  cyst. 
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The  phyainii  signs  vary  accoi'diag  to  thn  size  at  the  cyst,  nnd  thi- 
diagnosis  at  flrat  may  be  attflndei  with  some  difficulty.  Butiu  the 
cyst  risee  out  at  the  pelvis,  and  the  abdomen  bocomee  gnuluolly 
diiit«n(ted,  the  oonditiriu  kuowii  as  ovmian  dropsy  is  prndut^,  tho 
physical  signs  of  whii'h  somewhat  rt'sembie  dropsy  of  tlie  jwri- 
toDeum  {afitn)  depondiug  on  viscoiul  diaeaai;.  la  nvoriaii  limjuy 
the  abdomen  is  dull  in  front,  reBonaat  in  the  flanks  ;  the  dnlnosi 
is  not  altered  by  position  ;  and  tho  distension  is  j^atost  in  0» 
hypogastric  and  umbiliml  regions.  Whereas  in  asrttm  Ibe  abdumnn 
is  resonant  in  front,  dull  in  the  flanks ;  the  dulnesa  is  alt'Oml  hy 
poeitiou.  the  dull  flank  beooiaing  resonant  when  the  pHtieut 
ia  placed  on  the  ojipoxite  aido;  the  distoosioit  is  moat  mArkvd 
laterally:  and  the  cii-cumferance  is  greatest  at  th(r  levol  at  Ilw 
umbilicu§.  In  both  a  peronMion  wave  or  tlirill  generally  nxisis, 
but  in  ovarian  discaHn  it  ie  ttaually  limited  to  the  dull  arm,  whiM 
in  ascites  it  is  oa  a  rule  felt  all  over.  In  ascites,  moreuver,  than  i» 
probably  other  evidenoe  of  the  visoer&l  disease  which  is  pruduoiug 
the  tlropsy ;  and  if  the  abdomen  is  punctured  the  fluid  will  bo 
found  to  be  of  a  thin  and  Borous  character.  In  ovarian  diauwai 
the  uterus  m  usually  displaced.  An  ovoriiin  tuniour  niKy  alsn 
have  to  be  distinguished  from  pregnancy,  tympanites,  QuuystMl 
dropsy  of  the  periljineum,  tumours  of  the  omontuni,  «iubp?ritoneiil 
cysts  and  tumours,  flbroida  of  the  uterus,  pelvic  hiuuataonki  tmA 
abscess,  extra-uterine  pregnancy,  and  a  distended  bladder:  but 
the  ditTert'utial  diogiiusis  cannot  be  attoinpt«il  in  a  work  of  Uim 
characttT.  Having,  howtirer,  determined  that  thti  diacase  in  ui 
ovarian  cyHt,  tho  next  pnint  to  make  nut  is  whotLer  it  is  unilooular 
or  multilocular ;  freo  or  adherent.  The  mullilotalur  cyst  is  lUOfdly 
irregular  ;  fluctuatiini  ia  abaeat,  or  more  marked  in  some  partt  thui 
in  others ;  and  there  is  no  thrill  ur  fluctuation  wave  on  porcuemon, 
unless  line  of  the  cysts  has  attained  n  prepondpmting  nxe.  The 
uiiUMitliir  cyst  is  smooth,  rounded,  regular,  and  ulosliu;  AiiotuattDS 
ie  felt  equally  distributed  over  the  whole  of  the  dull  arM.  If 
adhesion*  tirr  jiretent  the  cyst  ts  fixed,  unless  tliny  tiikc  tho  tnimnf 
eloitgatod  bands,  in  which  caM  a  friction  rub  or  sound  may  be  felt 
or  heard.  The  umbilicus  mores  with  the  cyst ;  Iitit  no  movDiaimt  is 
detected  on  examination  by  the  rectum  or  vagina,  U  (Am>  arr  ue 
adhriiam  the  cyst  moves  on  resjuration,  but  tbe  umbilicus  dosK  not 
move  with  the  cyst,  and  the  cyst  is  not  found  fixed  on  exanximttioD 
by  the  I'Octum  or  vagina.  Such  are  the  chief  points  to  lie  attendtd 
to;  but  often  the  signs  are  daluBiTs,  and  where  b  tumour  is  (ixpected 
to  1x1  of  a  luiilocular  chamctor  and  fit-e,  it  may  lui  found  to  h» 
multilocular  or  solid  and  extensively  itdherent  U<  the  neighbunriag 

Trealmr/iC.—Tha  only  eSectuul  treAtment  is  to  remove  thi>  tumumr 
6/ the  opemtion  of  oyariotoiivy ,  wn  o>jcw.fc\i  ^\JAi,\W\i^" 
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attended  with  a  high  rate  o(  mortality,  may  now  be  said  to  be 
one  of  the  most  succesaFul  ol  the  major  operatione  in  surgery. 
Repeated  tappings,  and  tapping  and  injecting  with  tincture  of 
iodine,  have  now  very  rightly  almost  ceaaed  to  be  employed, 
although  tapping  may  still  at  times  be  called  for  under  exoeptional 
circumstances,  which  cannot  here  be  diBCUseed.  Before  ovariotomy 
is  undertaken,  however,  the  patient  should  bo  very  carefully  pre- 
[mred  by  attention  to  the  boweb  and  kidneys,  any  congested  con- 
dition of  the  latter  being  relieved  by  aperients,  diaphoretics,  warm 
bathH.  and  the  administmtiun  of  citrate  of  potash,  lithia,  &c. 

Ovariotomy. — The  patient  having  been  well  wrapped  up,  with 
woollen  stockings  on  the  logs,  &c.,  the  bliuldor  emptied  by  a 
catheter,  tho  akin  of  the  abdomen  previously  cleansed  with  soap 
and  water  and  antiseptics,  and  the  anoistbetiu  administered,  a 
mackintosh  cloth  vnth  an  oval  opening  is  placed  over  the  abdomen 
and  secured  round  the  opening  to  the  skm  by  adhesive  material. 
The  parts  should  then  be  again  sponged  with  antiseptics,  and  an 
incision  mode  in  the  middle  line  about  three  inches  long  midway 
between  the  pubes  and  the  umbilicus  (Fig.  ^Oo,  a).  This  incision 
may  be  afterwords  prolonged  if  necessary.  The  peritoneum  having 
been  reached,  and  all  hfemorrhage  stopped  with  pressure  forceps, 
the  peritiinoal  cavity  is  carefully  opened  on  a  director,  the  hand 
introduced,  and  adhesions  felt  for.  If  the  cyst  is  free,  Spencer 
Wells'  trocar  and  cannula  are  thrust  through  the  cyst-wall,  the 
fluid  evacuated,  and  the  cyst  gradually  drawn  out  through  the 
wound  as  it  is  reduced  in  size  by  the  escape  of  the  fluid.  The 
pedicle  is  now  transfixed  by  a  long  needle  armed  with  a  suture  of 
China  silk,  the  suture  severed,  and  the  needle  withdrawn.  The 
two  portions  of  suture  are  next  twisted,  and  the  pedicle  firmly  tied 
on  both  sides.  The  pedicle  is  then  divided  on  the  cyst  aspect, 
and  the  cyst  removed,  care  being  taken  to  prevent  any  of  its  con- 
tents escaping  into  the  abdomen.  If  the  cut  Hurtace  of  the  pedicle 
appears  drj',  the  sutures  by  which  it  is  tied  are  cut  off  short,  and  it 
is  allowed  to  slip  back  into  the  pelvis;  but  if  any  bleeding  point  is 
seen,  this  must  flrat  be  secured.  Should  adhesions  be  felt  on  open- 
ing the  abdomen,  they  should  be  carefully  broken  down  by  the  band, 
or  divided  if  necossarj-,  caro  being  taken  not  to  injure  the  intestinee 
and  to  secure  all  bleeding  vessels.  After  the  cyst  has  been  I'emoved, 
tho  other  ovary  should  be  cxaniinod,  and,  if  diseased,  also  removed. 
The  spungtng-out  or  irrigation  of  the  abdomen  is  now  begun,  and 
must  be  continued  as  long  as  any  blood-stained  fluid  can  be  squeezed 
from  the  sponges.  The  sponges  should  be  thrust  down  deeply  into 
Douglas's  iiouch,  and  when  all  the  blood-stained  fluid  has  been 
removed  from  this  jiart  of  tho  peritoneum,  a  sponge  attached  by  a 
string  should  be  left  there  until  just  before  closing  tho  wound  te 
ensure  that  no  collection  remains  in  thi&  dA^^tAtniX.  «!in».^3iaa.    ~^^- 
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the  parietal  wound  closed  except  at  the  situation  of  the  tube,  and 
dresaed  with  antdseptic  gauze  placed  between  the  skin  and  the 
rubber  sheet.  Over  the  mouth  ol  the  tube  an  aseptic  sponge  is 
laid,  and  tlie  rubber  sheet  wrapped  aroucid  it  so  as  to  prevent  auy 
discharge  from  the  tube  reaching  the  permanent  drescing.  The 
rubber  ix  unfolded  at  intervals,  the  sponge  removed,  and  a  capil- 
lary pipftto  pai^scd  down  the  tube  to  draw  ofi  any  discharge  tiiat 
has  collected.  The  tube  is  retained  till  the  discharge  ceases  to 
collect  ill  it  and  become  of  a  serous  character.  liroad  ligament 
ry»U  have  to  bo  enutleut^d  from  the  capsule  of  peritoDeum  formed 
for  them  by  layere  of  the  broad  ligament.  The  a/ltr-trralmenf 
consists  in  keeping  the  patient  at  rest,  soothing  pain  and 
procuring  sleop  by  morphia,  emptying  the  bladder  at  regular 
intervals  by  tho  catheter,  and  allaying  vomiting  if  present  by 
tcaspoonfuls  of  hot  water,  or  if  intractable  by  washing  out 
the  stomach.  Tympanit«s  is  greatly  relieved  by  the  occasional 
passage  of  a  long  rectal  tube.  No  food  should  be  given  tor 
the  first  twenty 'four  hours ;  then  nutrient  enemata  should  be 
administered,  and  after  three  days  a  return  to  slop  diet  should 
bo  cautiously  made.  The  stitches  may  be  removed  from  the 
third  to  the  seventh  day,  and  the  wound  then  supported  by 
stropping.  If  signs  of  peritonitis  appear,  Mr.  Tait  gives  a  turpen- 
tine enema  and  Miine  pui:ge.     See  rerilonitii  (p.  397). 

Salpingitis  —  Hydro -salpinx— I'yo -a  alpinx—Ukmato-bai.- 
PINX. — As  the  result  of  gonoirhraa,  septic  inflammation  of  the  uterus 
or  pelvic  peritoneum,  and  occasionally  of  parturition,  the  Fallopian 
tubes  may  become  inflamed  (lalpi'igitia),  and  their  orifices  adherent, 
and  as  aconsequence  they  may  become  distended  with  serum  {hi/dTo- 
talpinx)  (Fig.  39U)  or  with  pus  {pyo-»alpiHx);  whilst  much  more 
rarely,  as  the  result  of  an  injury  or  from  obstruction  in  the  ut«rus 
or  vagina,  they  may  become  distended  with  blood  {hiKmato-'ialpinx). 
The  symptoms  are  pain,  worse  on  exertion,  straining,  or  coitus; 
and  intensely  painful,  irregular  or  profuse  menstruation,  together 
with  a  history  of  ut«rine  or  ovarian  trouble.  On  examination  an 
ovoid,  generally  tender,  perhaps  fluctuating  swelling  will  be  felt 
ext«nially  and  through  the  roof  of  the  vagina,  and  on  both  sides  if 
both  tubes  are  affected.  The  sweUing  will  ho  moveable  or  immove- 
able according  as  it  is  free  or  adherent,  and  may  be  distinguished 
from  an  ovarian  cyst  by  its  shape,  and  by  being  felt  anteriorly 
rather  thun  on  either  side  of  the  ueck  of  the  uterus,  ryo-salpinx 
may  generally  be  distinguished  from  hydro-salpinx  by  the  oceur- 
renco  of  rigors  and  fever ;  but  a  diagnosis  is  often  impossible. 

JVfoimeni.— The  removal  of  the  tube  and  ovary  in  the  case  of 
hydro-  or  pyo-salpinx  is  tiie  treatment  that  has  been  adopted ;  but 
it  should  only  be  done  when  the  symptoms  are  severe.  Tapping 
through  the  vagina  has  not  been  attended  with  success.     The 
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ligament  transfixed  and  ligatured ;  and  the  uterus  drawn  up  from 
the  pelvis  and  carefully  severed  from  its  connections.  For  a 
detailed  account  of  these  operations,  however,  the  student  is 
referred  to  a  larger  work. 

DISEASES  OF  THE  BREAST. 

Paoet's  DISEASE  OF  THE  NIPPLE,  Sometimes  spoken  of  as  eczema, 
is  an  intractable  form  of  ulceration  around  the  nipple.  It  lasts  for 
many  years,  and  yields  to  no  treatment.  A  considerable  proportion 
of  cases  develop  carcinoma  of  the  breast.  Recently  small  animal 
parasites  known  as  psorosperms  have  been  described  as  existing  in 
the  tissues  surrounding  the  ulcer,  and  are  believed  by  some  patholo- 
gists to  be  the  exciting  cause  of  the  disease.  Treatment. — When 
all  mild  measures  are  imavailing,  many  surgeons  recommend 
amputation  of  the  breast  for  fear  of  cancer  subsequently  forming. 

Neuralgia  of  the  breast  is  not  uncommon  in  young  unmarried 
women,  and  appears  to  be  frequently  due  to  some  ovarian  disturb- 
ance. The  pain  is  often  severe,  perhaps  shooting  down  the  arm, 
and  may  be  constant  or  periodic  ;  whilst  the  skin  over  the  breast, 
as  well  as  the  gland  itseli,  is  exceedingly  sensitive  on  handling. 
Nothing,  except  at  times  a  slight  fulness,  can  be  detected  on  exami- 
nation. The  treatment  consists  in  improving  the  general  health 
by  tonics,  cold  baths,  and  outdoor  exercise,  and  in  regulating  the 
ovarian  functions.  No  local  treatment  is  necessary ;  indeed,  the 
patient's  attention  should  be  taken  off  the  breast  as  much  as  possible. 

Inflammation  of  the  breast  (7/ia«<i'<ia)may  occur  at  any  age,  and 
in  the  male  as  well  as  the  female.  In  infants  it  is  sometimes  attended 
with  a  serous  or  milky  discharge  from  the  nipple,  and  is  often 
made  worse  by  ignorant  nurses  applying  friction  to  "  rub  away 
the  milk.''  At  or  about  puberty  it  is  met  with  in  boys  as  well  as  in 
girls,  but  more  frequently  in  the  latter.  Often  beyond  the  patient 
appearing  somewhat  out  of  health  no  cause  can  be  discovered, 
although  in  hospital  patients  a  history  of  a  blow  is  not  uncommon. 
The  inflammation  may  clear  up,  or  terminate  in  an  abscess. 

Acute  inflammation  {acute  mastitis)^  however,  most  frequently 
occurs  during  lactationiy  especially  in  primiparso,  and  generally  during 
the  first  month  after  parturition.  It  then  appears  to  be  most  often 
due  to  the  irritation  of  the  nipple  by  the  child  sucking,  particularly 
when  the  nipple  is  shrunken  or  retracted,  or  is  in  a  cracked  condition. 
Occasionally  it  is  the  result  of  excessive  secretion  of  milk,  and  con- 
sequent hypenesthesia  of  the  ducts ;  or  it  may  not  appear  till  later 
during  the  period  of  lactation  when  the  patient's  powers  have  been 
pulled  down  by  long  suckling.  The  essential  cause  is  of  course 
the  presence  of  pyogenic  cocci,  which  may  gain  access  by  the  blood, 
the  lymphatics,  or  the  lacteal  ducts,  the  last  being  the  most  common. 
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CimoNic  ABSCESS  OF  THE  BREAST  is  Occasionally  met  with  as  the 
result  of  chronic  inflammation  following  a  slight  injury,  continued 
pressure  as  by  the  corsets,  &c.  It  occurs  as  a  distinct,  ill-defined, 
slightly  tender,  hard,  tense,  or  elastic,  or  perhaps  distinctly  fluctuat- 
ing swelling,  but  is  unattended  by  i*edness,  oedema,  or  fever.  The 
axillary  glands  may  or  may  not  be  enlarged.  Such  an  abscess  has 
often  been  mistaken  for  a  carcinoma.  Free  incision  is  the  usual 
treatment. 

ChROXIC     IX)BULAR     INFLAMMATION     OF    THE    BREAST     {c/irontC 

mdstitis)^  has  been  described  by  various  names,  as  lobular  indura- 
tion, chronic  hypertrophy,  chronic  interstitial  mastitis,  &c.  It 
generally  affects  one  lobe,  or  limited  portion  of  the  gland,  and  is 
ffien  liable  to  be  mistaken  for  a  tumour,  or  it  may  involve  several 
lobules  of  the  gland,  giving  it  a  peculiar  shottv  character,  each 
nodule  being  separate  from  the  other.  It  is  said  to  be  most  fre- 
quent in  married  women  beyond  the  child-bearing  period  of  life ; 
but  my  own  experience  is  that  it  is  as  often  met  with  in  young  and 
unmarried  women. 

Cause  and  Pathology.— -It  is  generally  attributed  to  ovarian  dis- 
turbance, injury,  pressure  of  the  corsets,  &c.  A  small- cell -infil- 
tration occurs  in  the  connective  tissue  of  the  affected  lobe  with 
increaso<l  proliferation  of  the  epithelium  in  the  acini.  Ijater  the 
cells  or  fibroblastn  form  fibrous  tissue,  which  contracts,  pressing 
upon  and  obliterating  the  ducts  and  acini,  and  causing  degenera- 
tion of  the  epithelium  lining  them.  Should  some  of  the  acini 
escape  the  pressure  which  has  obliterated  the  ducts  leading  from 
them,  small  cysts  may  be  formed ;  but  such  cysts  seldom  attain 
a  large  size  in  consequence  of  the  unyielding  nature  of  the  fibrous 
tissue  by  which  they  are  surrounded. 

Symptoms. — The  patient  usually  complains  of  a  swelling,  and 
sometimes  of  pain  in  the  breast.  On  grasping  the  breast  between 
the  fingers  the  hypertrophied  portion  feels  like  a  tumour,  but  on 
drawing  it  from  the  nipple  so  as  to  make  the  lactiferous  ducts 
tense,  it  is  found  to  be  part  of  the  mamma,  and  on  pressing  the 
breast  back  on  the  ribs  with  the  flat  of  the  hand  no  distinct  tumour 
is  felt,  nor  anything  like  the  resistance  of  a  new  growth.  Further, 
the  swelling  is  usually  of  a  wedge-shapei  with  its  apex  towards  the 
nipple,  and  has  not  the  stony  hardness  of  scirrhus ;  and  there  may 
be  a  second  nodule  in  the  same  breast,  or  in  the  breast  of  the 
opposite  side.  The  axillary  glands  are  sometimes  enlarged,  but 
are  not  indurated,  and  the  pain  often  follows,  as  pointe<l  out  by 
Mr.  Birkett,  the  distribution  of  one  or  more  intercostal  nerves,  the 
slightest  pressiu-e  upon  which,  as  they  issue  from  the  thorax,  causes 
acute  pain.  The  above  signs  will  usually  serve  to  distinguish  the 
affection  from  scirrhous  carcinoma.  Should,  however,  as  occa- 
sionally happens,  the  nipple  bo  retracted,  the  skin  dimpled  from 
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sinueeB  as  may  exist,  while  at  the  some  time  a  good  nonrishiiig 
di«t  is  enjoined,  togetiier  with  the  internal  administration  of  cod 
liver  oil  and  tonics.  Should,  however,  tiie  patient  be  a  young 
woman,  who  has  home  and  is  Btill  capable  of  bearing  children,  the 
safest  plan  is  to  amputate  the  breast,  the  only  means  of  safeguard- 
ing the  children  from  infection  by  tubercle  bacilli  when  suckling. 

SyPBlus  OF  BBEAST. — The  primary,  secondary  and  tertiary  forms 
of  syphilis  are  all  found  affecting  the  breast.  The  primiiry  lore 
usually  takes  the  form  of  a  painless  fissure  which  refuses  to  heal. 
It  is  occasioned  through  suckling  a  syphilitic  infant,  and  ia  found 
upon  the  nipple  of  the  wet-nurse,  and  not  upon  that  of  the  mother  of 
a  child  the  subject  of  hereditary  syphilis.  During  the  straiidary 
itagf.  of  syphilis,  condylomata  are  sometimes  found  upon  the  nipple 
and  areola.  They  have  the  appearance  of  condylomata  elsewhere, 
and  ore  highly  infecting.  The  tertiary  form  of  tie  disease  occure 
as  gummatous  deposits,  and  is  extremely  rare.  The  gummata  occur 
as  well-defined,  circumscribed,  hard,  painless  masses,  increasing 
more  or  lees  rapidly  in  size  and  tending  eventually  to  soften  and 
break  down  into  characteristic  t«rtiary  ulcers.  They  have  t«  be 
diagnosed  from  tuberculous  deposit,  chronic  mastitis,  and  scirrhous 


Tumours  of  the  BRBAHT. — The  tumour  by  far  Uie  most  frequently 
met  with  in  tbis  situation  is  the  acinous  carcinoma(an'iTA!u],  which 
is  due  to  the  proUforatioa  of  the  epithelium  lining  the  acini  or  the 
small  ducts.  Certain  of  the  connective- tissue  tumoure  {jibromata, 
larmmala),  springing  from  the  periaeinous  connective  tissue,  are 
also  of  froquont  occurrence.  They  seldom,  however,  occur  pure, 
but  ore  nearly  always  mixed  with  elements  resembling  tho  tissue 
of  the  breast  itself  {mlmomatoiia  tigiue),  and  hence  are  spoken  of  as 
adeno-fibroma.  adeno- sarcoma,  adeno-myxuma.  Whether  these 
adenomatous  elements  are  the  normal  breast-tissue  which  has 
become  surrounded  and  enclosed  in  the  fibrous  or  sarcomatous 
growth  as  the  case  may  be,  or  whether  it  ia  an  abortive  formation 
of  the  gland-tissue,  is  not  agreed  upon  by  pathologista.  Many, 
however,  beUeve  that  it  is  a  new  formation.  More  rarely  the 
gland-tissue  may  constitute  tho  chief  bulk  of  the  tumour  ( pure 
adenoma).  The  tumours  composing  this  class  were  formerly  spoken 
of  coUeetively  as  chronic  ■mammnry  •/landular  tumoure.  At  times 
cysts  are  developed  in  connection  with  them,  and  they  are  then 
designated  cyitir,  adeiio- fibroma,  cyttic  ailrnn-tarcoma,  ci/stic  aiieno- 
myxoma,  &c.  Various  other  forms  of  tumour,  viz.,  tumours  com- 
posed of  fat,  cartilage,  vessel -tissue,  nerve-tissue,  Sc,  have  also 
been  mot  with  in  tho  breast,  but  are  exceedingly  rare. 

Pure  AnENOMATA  are  very  rare.  They  occur  a«  circumscribed 
ovoid  tumoure  aurvaunded  by  a  capsule  of  eontvecVv^e  'Owwaa-  *i^ 
section  they  appear  smooth,  lobod,  white  w  \iT\gai  ■wS.'OttTJ  "^ 


DiazABZB  or  Rsoioxa. 


Tho  only  o(!e<!ttml  Irealmmt  is  the  rotnrtval  of  the  whole  l>mwt. 
If  th'-rc  i»  iiD,T  iltiubt  whether  tho  tumour  is  an  oileiio-tihrfiiiin  ur  a 
sarconui  it  is  bottor  to  have  the  conaont  of  the  patient  before  the 
operation  for  the  removal  of  tho  whole  breast,  should  the  tumour, 
when  cut  into,  appear  to  havo  maligoant  charact«ra, 

AiKiMO-CTSTOMATA,  oystii-sarconiata,  sero-crrtic  Ham>ini>t>i,  and 
glandular  proliferating  cysts,  ar«  t^mis  applied  to  tumours  in  tha 
breast  in  which  the  f^rowth  in  the  periociuous  connectivo  tinnts 
projects  into  the  interior  of  dilate  acini  and  ducts  in  the  form  of 
papillary  or  cauliflower- like  masses.  The  periacinous  growth, 
which  mnj  consist  of  Kbrous  tissue,  spindle  or  round  i.'plli*,  or  of  n 
mixture  of  all  thrae,  protrudes  the  wall  of  the  dilnt'^l  acinus  or 
duct  in  front  of  it.  but  does  not  penetrate  (he  epithelial  lining,  and 
may  ultimately  fill  tho  whole  acinus,  which  is  thus  convi<rt«d  into 
a  meru  slit'Uko  apace  lined   with   epithelium.      On  suction  the 


tumour  may  jiresent  one  or  more  larger  cysts,  uoiiUining  vwiousljr- 
shaped  coulillower-like  growtbn  sprouting  from  thnir  wolU.  Or  it 
may  nppeur  ooniplctely  wilid,  from  the  cysts  having  K-vm  entirnly 
ftlliw]  with  intro-tyatio  growths;  on  diasoction,  howevi-r,  the  npM.'w 
between  the-  gniwlhs  and  the  cyKt-wallH  can  always  be  demon- 
stratod  (Fig.  3tH).  Wken  the  growth,  which  io  at  lirsl  encapMulml, 
attains  sumo  biee,  the  skin  may  give  way  and  tlie  growth  protrude 
in  thfl  form  of  d  fungus.  T)m>  dun.  howuvcr,  does  not  U«>onui 
iufiltmt«i  as  in  carcinoma. 

■Sij/M.^Thi-y  gcncmlly  nwiir  in  woniun  botwonn  tho  ages  of 
thirty  and  thirty-fiv(>,  an  diHtinctly  dehned,  lobulatul,  iLSimlly 
painlcM  growths,  hard  in  suiue  placcM  and  Huft  and  flurtuuting  in 
utium,  and  often  of  large  sine.  The  vniiid  over  tliciu  an-  uolai;gada 
but  tho  Hkiu  is  nut  adherent,  Iho  nipplo  ia  nut  rctnic.-tti'],  and  thd 
gloiidn  ail  a  rule  are  not  afferted.  They  euminonly  grow  slowly,  but 
at  timiw  mpidly.  and  si-ldum  ur  nevi-r  In.-cuniC'  diamminotrd.  Thaw 
chief  diHtinguii>bing  charoctoristic  is  tho  pimmnoo  uf  one  or  mot* 
prDminont  fluctuating  cysts  in   the  tumour.     Eihouhl  *  fongoB 
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the  parietal  wound  closed  except  bI  the  situation  of  the  tube,  uid 
dresited  with  antiBeptic  gttiizK  plHix-d  betwoen  the  skin  and  the 
rubber  sheot.  (.Ivor  the  mouth  of  the  tube  an  ciseptic  sponge  is 
laid,  and  the  rubber  itheet  wrapped  uround  it  bo  as  to  prevuiit  auy 
dischai^  from  the  tube  reaching  the  permanent  dresHng.  The 
rubber  is  unfulilul  nl  iutorvals,  the  spoo)^  removed,  and  a  capil- 
lary pipcttp  paxwid  diiwn  the  tube  ta  dntw  off  any  diwhar)^  tJiat 
has  colle^^tud.  TIip  tube  is  retained  till  the  discharge  ceasni  to 
collect  in  it  and  beoumo  of  a  (crous  chanwter.  Srooil  iigammt 
r^tU  have  to  be  onudeuted  from  the  capnulo  of  peritoneiun  fumwd 
for  them  by  Inyers  of  the  broad  ligiuneiit.  The  itfUr-tmUmmt 
conaJAte  in  keejiing  the  patient  at  rest,  oouthittg  puin  and 
procuring  sleep  by  moi-phia,  emptying  the  bladder  at  regular 
intervals  by  the  catheter,  and  Hllaying  vcimiting  if  presont  by 
toaspoonfuls  of  hot  water,  or  if  intnictuble  by  wiuhing  out 
the  stomach.  TympaniteD  is  greatly  relieved  by  the  oecatdana] 
pomoge  of  a  long  rectal  tube.  No  food  should  be  given  tor 
the  first  twenty-four  hours ;  then  nutrient  enemata  should  be 
odininifitered,  and  after  three  days  a  return  to  slop  diet  should 
be  cautiously  made.  The  stitches  may  be  removed  from  the 
third  to  tho  seventh  day.  and  the  wound  then  eupported  by 
strapping.  If  signs  of  peritonitis  appear,  Mr.  Tail  gives  a  turpen- 
tine enema  and  aUino  purge.     See  Pmtonitit  (p.  397). 

SaLFIMOITIS  —  HyDEO-SALPINX— I'YO-94Ul]fX— ll«MATO-8Al^ 

Func.— As  the  result  of  gonorrhcciB.  septic  inflammation  of  the  uterua 
or  pelvic  peritoneum,  and  occasionally  of  parturition,  the  Fallopian 
tube*  may  become  inflamed  {talpiHgitit),  and  their  orifices  adherent, 
and  a«  a  ooneequence  they  may  become  distended  with  serum  (Ayrfm- 
talpinx)  {¥\g.  393)  or  with  pus  (pyu-wi/piwJr);  whilst  much  more 
rarolj'.  as  the  result  of  an  injury  or  from  obstruction  in  the  utMiin 
or  vogiiui.  they  may  biwome  distended  with  blood  {Jiamii<'i-talpiui). 
Tho  vymptoms  are  pain,  worse  on  exertion,  stnuning,  iir  coitus; 
and  ititonsuly  painful,  irregular  or  profuee  menstruation,  t«gnthpr 
with  a  historj'  of  uterine  or  ovarian  trouble.  On  esaniiuatiou  an 
ovoid,  generally  tender,  ]«rhapB  fluctuating  swrlluig  will  br  tnit 
externally  ond  through  Uio  rtmf  of  the  vojnno,  and  on  both  Ndee  if 
both  lubuK  iire  a8ottt«l.  The  nwelling  will  bi-  mnveatilo  or  iminovti- 
ablo  according  og  it  is  free  or  adherent,  and  ritiiy  lie  dii(tiugui>ih«d 
from  au  ovariiw  cynt  by  ita  shape,  und  by  Ining  felt  anti-riorly 
rather  than  on  either  side  of  the  neck  of  the  utvni«.  I'yo-eiilpins 
may  gimnrally  lie  distinguished  from  hydro-inlpinx  by  tho  occur- 
rence of  rigors  and  fever ;  but  a  diagnosis  is  ofli>n  impunHtblc. 

7'rnitn>rn(.  — The  removal  of  the  tube  and  ovary  in  the  once  of 
hyilm-  or  pyo-salpinx  is  tho  treatmiml  that  hiut  biiiti  iidopW:  but 
it  iihould  only  Iw  dune  when  the  «ynipti>me  are  M>ven>,  Tupping 
through   Ibu   vngtjui   has   nut  bcon  attended  with  s 


TBS  BBKAST. 


ligament  transfixed  and  ligatured ;  and  the  uterus  drawn  up  from 
the  jjelris  and  cuTofully  severed  from  ita  connections.  For  a 
detailed  account  of  these  opomtious,  however,  the  student  is 
referred  to  a  hirger  work. 

t)t8E.k«E9  or  THB  BB&*8T. 

Pa'iet'b  disease  of  tue  itifi-le.  sometimes  spoken  of  as  eczema, 
is  an  intmctublo  funu  of  iilix>nition  around  the  nipple.  It  lasts  for 
miiny  j-mre.  and  yiulils  t^)  no  treatment.  A  considerable  proportion 
of  Rueee  develop  carcinoma  of  the  breai^t.  Beoeotly  timall  aniiiuil 
panuates  known  as  psoroaporms  have  been  dcavribed  as  existing  in 
the  tixHues  surrounding  t&e  nicer,  and  are  believed  b;  some  patholo- 
f^iutA  to  be  the  exdting  c&am  of  the  diseiise.  Treatment. — When 
all  mild  measures  ure  uiiavatbng,  many  eurguons  reoouunimd 
amputation  of  the  brcant  for  fcur  of  (»ucer  Hubtioquently  forming. 

Neuralgia  of  the  breaet  in  not  unoommou  in  young  unmarried 
women,  and  appears  to  be  frequently  due  to  eomeovurian  disturb- 
ance. The  pain  is  often  severe,  perhaps  shooting  down  the  arm. 
nnd  may  be  constant  or  periodic  ;  whilst  Ihe  skin  over  the  breast, 
as  well  a»  the  gland  itaelf,  is  exceedingly  sensitive  on  handling. 
Nothing,  eioept  at  times  a  slight  fulness,  con  be  detected  on  exami- 
nation. The  treatment  consists  in  improving  the  general  health 
by  tunics,  cold  baths,  and  outdoor  exenuM.  and  in  regulating  the 
ovttrion  tunotdons.  No  local  treatninnt  is  nocodsary ;  indeed,  the 
patient's  attention  should  be  taken  vO  the  breast  us  much  us  posoiblti. 

IlfFLAMUATIUNUFTHEIiBeAST(i'Hi4f>'ti>)inByoocuratanyng<s,and 

in  the  male  as  welt  as  the  {emalo.  In  («/niU«  it  is  sometimes  attended 
with  a  serous  ur  milky  discharge  from  tho  nipple,  and  is  often 
made  worao  by  ignorant  nurses  applying  friutiun  to  "  rub  nway 
the  milk."  At  or  abuui  pahertj/  it  ia  met  with  in  boys  as  well  as  in 
girb,  but  more  frequently  in  the  latter.  Often  beyond  the  patient 
appearing  somewhat  out  of  health  no  cause  can  be  discovered. 
olUiough  in  hospital  patients  a  history  of  a  blow  is  nut  uncommon. 
Th*.'  inflammation  may  clear  up.  or  t»munat«  in  an  abaoesa. 

ACLi'R  IXET.AMIIATTON  {aratr  m<utiti»).  howi-vor.  mort  frequently 
oo^urs  during /urbff  ion,  especially  in  primipane,  and  generally  during 
the  Unt  month  after  portuntion.  It  tlien  nppuam  to  be  most  oftnn 
ilui-  lo  the  irritation  of  the  nipple  by  tho  child  sucking,  particularly 
when  the  nipple  is  ihnuikon  or  rotrncted.  or  is  in  a  cmekoil  condition. 
Uccudonally  it  is  tho  result  of  eioeaiiive  neoretiou  of  milk,  and  mn- 
itequent  hj'pt>rft«the»>iu  of  the  dncts ;  or  it  may  not  appear  till  Intar 
during  thi>  pnriod  of  lactation  whon  Ihu  patient's  powmv  huvu  been 
piillud  down  by  long  suckling.  The  eswrntial  cause  i«  of  ooutm 
the  preeenoe  of  pyogenic  oooci,  which  may  gain  oooea*  by  the  blood, 
the  lympbatinB,  or  tho  lact««lducta,  the  lost  being  the  moct  common, 

w.  3  b 


7V«whn*n(,— Iron  stid  qnini 
iudioatml,  and  witli  tUuse  aoui 
Locally  a  belladonna  pliutoT  may  I 
with  to  iirovcnl  friction,  or  a 
lietwrnm  tliem  and  the  breast. 
uintment.  or  with  utoute  ot  iti 
iiIho  rocuiumeDdod.     Whatovnr  tl 
perseTered  in  (or  aevenvl  months. 

Tlit-ri»  is  II  otnditioii  o(  Hi/prrtriiiiM 
tho  age  of  pulierty,  und  in  giria  i 
onlurgvs  ^lovly,  cift«iu  painleesly,  { 
both  sides.  Theru  ore  no  signs  c 
iuflurnoe  of  a  belladonna  plaster  a| 
probably  owos  its  eHtvacy  to  the  f 
irritating  the  breast  by  oonstantly 
usually  subsidui.  Of  its  cxiuit  pai 
iiwure,  but  it  is  geuorally  thought  U> 

MULTtl'I.B  ('Y«TICi  l>tSBAaB  OP  TUB  B 

tinn  III  I'hninio  lubular  maiititts.  Oi 
furmt<d  ill  this  dlsMise  botynuti  «nlarti 
lii'ownish  yollow  snnnis  or  inunoid  II 
luHM,  etaatii^. hard,  sinoolhswelliiigu 
smaller  ewollings  duo  to  thn  sm^U 
Diniugli  ile  Bubnlanw.  Iliith  bretistd 
tiinoou»ly.  Tho  larger  oysta  may  h 
brv'SBl  under  aoiiio  L'irrunistiinctM  nut; 
Ti'BKBPruiuB  DKi'osiT  )«  not  so  v« 
L-what   .hroni 
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BiQiiBos  as  may  exist,  while  at  the  sauna  time  a  good  Dourishirif; 
diet  is  enjoiaeil,  together  vith  the  internal  Bdmiiiistratitm  ot  cod 
liver  oil  and  tonice.  Should,  however,  the  patient  Im  a  young 
woman,  who  has  home  and  is  trtill  capable  of  bearing  children,  the 
aaleat  plan  is  to  amputate  the  breast,  the  onlT  mesne  of  sofegiiurd- 
ing  the  children  from  inteotiou  by  tnberclc  bacilli  when  suckling. 

Sypuiliii  of  dkeabt. — The  priraury,  secondary  and  tertiary-  forma 
of  syphilis  tttv  all  found  affecting  tbe  breast.  The  priiwiry  mrt 
usually  takes  the  fonn  of  a  painless  fissure  which  refuseii  to  heal. 
It  is  occasioned  through  suckling  a  syphilitic  infant,  and  la  found 
upon  the  nipple  of  the  wet-nurse,  and  not  upon  that  of  the  mother  nl 
a  child  the  subject  of  hereditary  syphilis.  During  the  so-utiiiary 
tUufr  of  syphilis,  oondylomata  are  sometimes  found  upon  the  nipple 
and  areola.  They  have  the  appearance  of  condylomata  elsewhere, 
and  are  highly  infecting.  The  tertiary  form  of  the  disease  occurs 
as  gtunmatous  deposits,  and  is  extremely  rare.  The  gummalu  occur 
as  well-defined,  circumscribed,  hard,  painless  mosees.  increasing 
more  or  less  rapidly  in  sisie  and  tonding  evaiituiiUy  to  soften  and 
break  down  int"  chanictetistic  tertiary  ulcers.  They  have  to  be 
diagnosis  from  tuberculous  deposit,  chronic  mastitis,  and  suirrhoas 


TtrvouRS  0¥  TQE  BAKABT. — Tho  tumouT  by  fur  the  most  frequrrntly 
met  with  in  this  situation  is  the  acinous  carcinoma  (*n'rT A lu).  whicb 
is  due  to  the  proliferution  of  the  epithelium  lining  the  acini  or  thu 
small  ducts.  Certain  of  the  connective- tissue  tumours  {fibrmuata, 
larcomahi),  springing  from  tho  jieriacinous  connective  tissue,  are 
also  of  fmiuent  occurrence.  They  selilom,  however,  occur  pure, 
but  are  nearly  always  mixed  witb  clcmenta  resembling  the  tissue 
of  the  breast  itself  [aiUnimuitinn  ti»iut),  and  hence  are  spoken  of  as 
udouo-tibroma,  odeno-sarcoma,  adeno-myxoma.  Whether  thaw 
adenomatous  olonients  are  the  normal  breast-tissue  which  has 
become  surrounded  and  enclosed  in  thn  fibrous  or  snrcomiitiius 
growth  as  the  case  may  be,  or  whether  it  is  an  abortive  fumiatiun 
of  the  gland-tissue,  is  not  agreed  upon  by  pathologists.  Many, 
however,  bcUeve  that  it  is  a  new  tonniition.  More  rarely  the 
gland-tissue  may  constitute  the  chief  bulk  of  the  tumour  lp"re 
ailenoma).  The  tumours  composing  this  class  won  tonnerly  siHikon 
of  oullectively  as  rhnmir  minnmary  i^aiuMar  (nmeur*,  At  timos 
cysts  are  developod  in  connection  with  thorn,  and  thoy  an-  thi^n 
d«siguat«d  cjiidr  adtno-Jihnima,  ryitie  wieHU-liimima,  ry«Iir  iidmo- 
myxmiut,  Ac.  Various  other  fiirms  of  tumour,  vis.,  tumours  com- 
pooed  of  ht,  uutilagv,  vesBel-tixiuu,  nerve- tissue,  Ac,  have  also 
been  met  wiUi  in  the  btnul,  but  arc  s'xcimdJngiy  ntf. 

ITbb  ADitKOMATA  uw  Very  nws  They  occur  as  droumscribod 
ovoid  tnmoun' surrounded  by  a  («p"ult>  of  conni-ctive  tiwuo.  On 
section  they  apptur  smooth,  tobud,  whitn  or  tinged  with  pink,  with 
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is  often  impossible  to  distinguish  them  without  a  microscopic 
examination. 

The  signs  vary  according  to  the  amount  of  sarcoma-elements  the 
growth  contains.  Thus,  when  this  is  small  they  approach  in  their 
clinical  (;haracter  and  behaviour  the  adeno-fibromata.  On  the 
other  hand,  when  sarcoma-elements  abound,  they  may  grow 
rapidly,  and  behave  like  the  pure  sarcomata.  Frequently  they 
grow  slowly  for  many  years  and  then  suddenly  rapidly  increase  in 
size  as  the  patient  approaches  the  middle  period  of  life.  When 
occurring  between  the  ages  of  thirty  and  forty  they  often  grow 
rapidly  from  the  first. 

Treatment. — The  slow-growing  and  more  fibrous  forms  may  be 
enucleated,  but  if  in  proceeding  to  do  this  the  growth  is  found  to 
be  soft  and  succulent  the  whole  breast  should  be  excised,  an 
operation  that  should  invariably  be  imdertaken  when  the  tumour 
has  grown  rapidly. 

Pure  sarcomata. — All  forms  of  sarcoma  mixed  with  fibrous  and 
adenomatous  elements  may  occur  in  the  breast,  the  large  spindle- 
celled  variety  being  the  most  common.  Sarcomata  are  most  fre- 
quent between  the  ages  of  twenty  and  thirty-five.  They  begin  in 
the  periacinous  and  peritubular  connective  tissue,  and  at  first  are 
always  encapsuled,  but  later  they  infiltrate  the  surrounding  parts 
and  may  perforate  the  skin  and  fungate.  Their  malignancy 
depends  upon  their  structure,  the  round-celled  and  large-spindle- 
celled  being  highly  malignant,  the  small-spindle-celled  much  less 
so;  indeed  the  latter  may  recur  again  and  again  in  situ  before 
finally  becoming  disseminated,  or  its  tendency  to  recurrence  may 
completely  wear  itself  out.  The  small -spindle-celled  is  usually 
firm  like  the  adeno-sarcomata,  and  on  section  greyish-white, 
smooth  and  succulent.  The  round-celled  and  large-spindle-celled 
are  soft  and  elastic  owing  to  their  richness  in  cells  and  blood- 
vessels and  their  scanty  amount  of  intercellular  substance.  On 
section  they  appear  of  a  pinkish- white  colour,  often  blotched  with 
blood,  while  cysts  from  haemorrhages  and  mucoid  softening  some- 
times occur  in  them. 

Signs. — ^The  small-spindle-celled  sarcoma  can  hardly  be  dia- 
gnosed before  removal  from  the  adeno-fibroma  and  adeno-sarcoma. 
The  large-spindle- celled  and  round-celled  varieties  form  smooth 
elastic  tumours,  oval  or  rounded  in  shape,  and  are  lobed  or  bossed 
when  cystic  ;  whilst  the  veins  of  the  breast  are  often  enlarged  and 
tortuous.  They  grow  rapidly,  and  may  perforate  the  skin  and  pro- 
trude as  a  fungus ;  but,  unlike  carcinoma,  they  do  not  infiltrate 
the  skin  or  cause  retraction  of  the  nipple,  and  the  glands  are  not 
usually  enlarged.  The  tumour,  moreover,  is  commonly  larger 
than  scirrhus,  and  the  patient*s  age  below  that  at  which  carcinoma 
is  usually  met  with. 
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protrude  it  may  be  distinguished  from  carcinoma  by  the  non- 
implication  of  the  skin  around,  non-adherence  of  the  growth  to  the 
side  of  the  chest,  and  the  absence  of  the  other  signs  of  carcinoma 
above  pointed  out.     Bemoval  of  the  breast  is  the  proper  treatment. 

Cysts. — The  cysts  met  with  most  frequently  in  the  breast  are 
the  serous  cysts,  and  certain  of  the  retention  cysts.  Serous  cysts 
are  formed  in  the  breast,  as  in  other  situations,  by  the  distension 
with  fluid  of  the  lymphatic  spaces  of  the  connective  tissue  (see 
Serous  cysts).  The  retention  cysts  that  occur  in  the  breast  may  be 
divided  into  the  galactoceles,  which  are  produced  by  the  dilatation 
of  the  galactophorous  ducts,  and  the  glandular  cysts,  due  to  the 
distension  of  the  smaller  ducts  and  acini.  The  former  contain 
a  milk-like  Huid,  or  when,  as  occasionally  happens,  the  watery 
parts  have  been  absorbed,  an  inspissated  caseous  material.  The 
glandular  contain  a  yellowish  or  brownish-yellow  mucoid  fluid, 
sometimes  blood-stained,  and  at  times  intracystic  papillary  growths, 
formed  by  the  ingrowing  of  the  cyst  walls.  When  they  occur  in 
elderly  people  they  are  spoken  of  as  involution  cysts.  Their 
frequency  in  chronic  lobular  inflammation  of  the  breast  has 
already  been  alluded  to. 

Signs, — Cysts  in  the  breast  form  painless,  tense,  or  semifluc- 
tuating,  smooth,  rounded  timiours,  evidently  connected  with  the 
breast  tissue.  Serous  cysts  may  occur  in  any  part  of  the  breast. 
They  are  often  very  tense  and  hard,  and  breasts  with  such  in  them 
have  been  removed  for  c^incer.  Hence  the  valuable  rule  of  making 
a  preliminary  incision  if  in  doubt  as  to  the  natui*e  of  the  tumour. 
The  galactoceles  occur  during  lactation ;  they  are  situated  near  the 
nipple,  from  which  a  milk-like  fluid  may  sometimes  be  squeezed 
out  on  pressing  the  cyst.  They  are  soft  and  fluctuating,  and 
usually  single,  form  quickly,  and  may  attain  a  large  size.  Glan- 
dular cysts  occur  chiefly  in  women  of  from  thirty-five  to  fifty. 
They  are  tense  and  painless,  form  slowly,  may  occur  singly,  but 
ore  often  multiple.  A  sanious  fluid  sometimes  escapes  from  the 
nipple  if  the  cyst  contains  a  papillary  gi-owth. 

Treatment. —  Simple  serous  cysts  may  be  laid  freely  open  and 
allowed  to  granulate  from  the  bottom,  or,  better,  be  dissected  out. 
Galactoceles  with  semi -solid  contents  may  also  be  laid  freely  open 
and  their  contents  squeezed  out.  Glandular  cysts^  when  numerous, 
call  for  the  excision  of  the  affected  lobule,  or  if  the  whole  breast  is 
affected  and  they  contain  proliferating  growths,  excision  of  the 
entire  gland.     Involution  cysts  require  no  treatment. 

Carcinoma  of  tlie  breast  is  nearly  always  of  the  acinous  form,  of 
which  both  varietieH,  the  hard  [scirrhms)  and  the  soft  {medullary)y 
are  met  with.     The  hard  variety,   however,  is  by  fai*  the  most 
common.     The  general  and  microscopical  charaftt«t^  oV  ^swi^vokwvsia. 
have  already  been  given  under  Tumoxira.    Hot^  ot^-^  >iJckft  «^e«v^ 
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and  brachial  plexus  of  nerves,  producing  oedema  of  the  arm  and 
intense  neuralf^c  pain.  Later  the  cancer  becomes  disseminated 
through  the  internal  organs  and  tissues  of  the  body.  The  health, 
which  on  the  first  appearance  of  the  growth  is  generally  good,  now 
gives  way,  the  skin  becomes  sallow  and  earthy  in  appearance,  the 
patient  wasted,  and  cancerous  cachexia  is  said  to  be  present.  The 
foul  and  profuse  discharge  from  the  ulcer,  the  intense  pain,  the 
mental  suffering,  and  the  implication*  of  internal  organs,  lead  to 
exhaustion,  and  death  soon  steps  in  to  put  an  end  to  the  patient's 
miser}'.  Such  is  a  brief  outline  of  the  course  of  the  disease  when 
not  subjected  to  surgical  interference.  Let  us  now  study  the 
characters  of  the  tumour  as  presented  in  a  typical  case.  It  is 
usually  situated  in  the  upper  and  outer  quadrant  of  the  breast,  or 
just  below  the  nipple.  Its  surface  is  hard  and  irregular,  its  mar- 
gins ill -defined.  The  skin  at  first,  when  gently  pinched  up  between 
the  finger  and  thumb,  shows  a  slight  dimpling,  and  later  appears 
distinctly  puckered  and  unmistakably  adherent  to  the  growth.  In 
the  earlier  stages  the  tiunour  glides  freely  over  the  pectoral  muscle ; 
later  a  slight  resistance  is  felt  on  moving  it  from  side  to  side; 
whilst  finally  it  becomes  firmly  fixed  to  the  walls  of  the  chest. 
The  nipple,  when  the  growth  is  behind  it,  is  retracted,  in  conse- 
quence of  the  traction  which  is  made  by  the  carcinoma  upon  the 
lacteal  ducts  (Fig.  395) ;  but  when  the  growth  is  situated  in  the 
circumference  of  the  breast,  there  may  be  no  retraction,  or  the 
retraction  may  occur  only  on  one  side;  whilst  when  the  cancer 
begins  as  an  infilti*ation  of  the  nipple  itself,  the  latter  will  be  harder 
and  more  prominent  than  natural.  On  raising  the  arm  and  draw- 
ing the  finger-tips  transversely  across  the  inner  side  of  the  axilla, 
a  hard  cord  or  cords — infiltrated  lymphatic  vessels — ^may  often  be 
felt  extending  from  the  tumour  into  the  axilla,  while  in  the 
space  itself  large  glands  will  be  discovered  if  the  case  is  suffi* 
ciently  advanced.  The  glands  are  at  first  soft,  single  and  distinct, 
later,  hard  and  matted  together,  forming  an  indurated  irregular 
mass  which  is  often  adherent  to  the  chest- walls  and  in  advanced 
cases  extends  as  high  as  can  be  felt  beneath  the  clavicle.  In  the 
supraclavicular  space  the  enlarged  glands  may  sometimes  be 
detected,  first  as  a  mere  fulness,  subsequently  as  distinct  swell- 
ings. After  the  skin  over  the  tumour  has  given  way,  an  ulcer 
with  sinuous,  irregular,  everted,  and  indurated  edges,  and  a  foul, 
cavernous,  iiregular,  and  indurated  base  is  formed,  from  which  is 
exuded  a  foul-smelling  and  sanious  discharge.  The  skin  around 
is  indurated  froin  infiltration  with  the  growth ;  or  distinct,  circum- 
scribed, hard  nodules  of  carcinoma  are  scattered  here  and  there 
through  it. 

Diaynosis. — When  the  above  signs  are  present  there  is  uq  diSx- 
culty  in  pronouncing  as  to  the  nature  oi  V^aa  ^Ye^^fsvs^.     "Vdl  Sioka 
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with  the  hope  that  there  may  still  be  a  chance  of  a  non-return. 
Regarding  the  question  of  operation,  therefore,  it  may  be  briefly 
said  that — 1 .  Where  the  skin  is  not  involved,  or  to  a  very  slight 
extent,  the  tumour  not  adherent  to  the  pectoral  muscle,  and  the 
glands  are  not  felt  enlarged,  or  if  enlarged  are  not  adherent  to  the 
chest  wall,  free  removal  of  the  breast  and,  in  all  cases,  clearing 
out  the  axilla  is  imperatively  called  for.  2.  Where,  on  the  other 
hand,  the  skin  is  extensively  infiltrated,  the  tumour  is  firmly 
adherent  to  the  pectoral  muscle,  the  glands  are  enlarged,  hard,  and 
adhei'ent  to  the  side  of  the  chest,  enlarged  glands  can  also  be  felt 
above  the  clavicle  and  perhaps  have  already  caused  oedema  of  the 
arm,  marked  cachexia  is  present  and  there  is  evidence  of  dissemina- 
tion of  the  carcinoma  in  other  organs  and  tissues — then  no  operation 
should  be  performed.  In  cases  such  as  the  above,  there  can  be 
little  question  as  to  the  propriety  of  operating  or  not  operating. 
But  there  are  a  large  class  of  intermediate  cases  in  which  some 
surgeons  would,  and  some  would  not,  operate.  Much  will  then 
depend  upon  the  presence  or  absence  of  pain,  the  age  of  the 
patient,  &c.,  and  each  case  must  be  judged  on  its  own  merits. 
When  too  far  advanced  to  pennit  of  removal,  all  that  can  be  done 
is  to  relieve  pain  and  procure  sleep  by  opium  or  morphia,  and  sup- 
port the  strength  by  a  liberal  diet  and  stimulants.  Should  an  ulcer 
have  formed  it  may  in  some  cases  be  treated  with  caustics,  as 
Bougard's  paste  or  pyoktanin,  or  dusted  with  iodoform  or  charcoal 
to  control  the  foDtor. 

Medijllaby  carcinoma  is  much  less  common  in  the  breast  than 
the  scirrhous  form,  and  generally  appears  at  an  earlier  age.  It 
occurs  as  a  soft,  non-encapsuled,  compact,  white  or  blood-stained, 
brain-like  mass  infiltrating  the  gland  and  surrounding  tissues.  Its 
growth  is  much  more  rapid  than  the  scirrhous  variety,  and  it 
sooner  involves  the  skin,  pectoral  muscles,  and  axillary  glands,  and 
rapidly  becomes  disseminated  through  internal  organs.  Early  and 
free  removal  of  the  whole  breast,  and  the  complete  clearing  out 
of  all  glands  from  the  axilla,  is  the  proper  treaiment. 

Other  varieties  of  carcinoma  in  the  breast,  as  the  so-called  mllous, 
or  duct  cancers,  and  the  colloid,  require  only  a  brief  notice. 

Duct  carcinoma  occurs  as  one  or  more  rounded  masses  lying 
in  the  breast  tissue  not  far  from  the  nipple.  On  section  these 
masses  appear  as  red,  encysted  and  defined  tumours  (Fig.  396). 
Microscopically  they  arc  columnar-celled  carcinomata,  and  they 
frequently  consist  of  cysts,  which  often  contain  blood,  and  into  which 
papillary  growths,  covered  by  columnar  epithelium,  sprout.  The 
growths  have  an  alveolar  structure,  and  closely  resemble,  micro- 
scopically, especially  when  the  disease  has  recurred,  ordinary 
encephaloid  carcinoma. 

Signs.—  The  nipple  is  not,  as  a  ru\e,Tetracte^,\Ai\.\>a!OT^Sa\M8svv^j^ 
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to  diyide  the  pectoraHs  major  in  order  to  remove  effectually  all  the 
glands,  especially  those  situated  between  the  pectoral  muscles  and 
high  up  in  the  axilla.  The  skin  should  now  be  drawn  together 
by  sutures,  a  drainage  tube  having  been  placed  in  the  deeper  part 
of  the  wound.  Where  the  skin  cannot  be  made  to  cover  in  the 
woimd,  the  flaps  should  be  drawn  as  much  together  as  possible  by 
stout  fishing-gut  sutures,  and  the  remainder  of  the  wound  left  to 
granulate,  or  flaps  may  be  made  by  dissecting  up  portions  of  skin 
from  over  the  latissimus  dorsi.  The  arm  should  bo  secured  to  the  side 
with  the  forearm  and  hand  across  the  chest.  Some  surgeons,  with 
a  view  to  the  more  complete  removal  of  the  disease,  cut  the  pectoral 
muscles  away.  This  procedure  is  followed  by  so  much  contraction 
and  subsequent  interference  with  the  movement  of  the  arm,  that 
I  do  not  advise  it  save  under  exceptional  conditions,  as  when  the 
pectoral  is  extremely  infiltrated.  It  does  not  ensure  the  complete 
removal  of  the  disease  since  the  mediastinal  glands  may  be  affected. 


DEFORMITIES   OF   THE   NECK,    KNEES    AJND    FEET. 

Wry-neck  or  torticollis  is  a  distortion  chiefly  dependent  upon 
contraction  of  the  sterno-mastoid  muscle.  It  may  be  congenital 
or  acquired. 

Causes, — The  conyeniUd  form  is  attributed  to — 1,  spastic  con- 
traction of  the  stemo-mastoid  muscle  duo  to  disease  of  the  nervous 
system;  2,  malposition  in  utero;  or,  3,  injiuy  at  birth,  as,  for 
example,  rupture  of  the  stemo-mastoid  in  a  breech  presentation. 
The  (tcquired  fiyrm  is  due  to — 1 ,  the  head  having  been  held  for  a 
long  time  in  the  distorted  position  as  a  consoquenco  of  stiff  neck 
following  cold,  rheumatism,  injury,  or  inflamed  cervical  glands; 
2,  hysteria  ;  or,  3,  spasm  set  up  by  imtation  of  the  spinal  accessory 
nerve  consequent  upon  central  nerve-trouble. 

Signs. — The  head,  supposing  the  right  sterno- mastoid  to  be 
affected,  is  drawn  forwards  and  towards  the  right  shoulder  and 
also  rotated,  so  that  the  chin  points  to  the  left.  The  right  mastoid 
is  prominent,  the  right  side  of  the  neck  concave,  and  the  left  con- 
vex. In  long-standing  cases  some  lateiul  curvature  of  the  dorsal 
spine  is  generally  acquired.  The  congenital  form  may  be  distin- 
guished from  the  spasmodic  not  only  by  its  historj"-  but  by  the 
stemo-mastoid  becoming  tense  in  the  former,  and  yielding  in 
the  latter,  on  attempting  to  straighten  the  head.  The  hysterical 
variety  will  be  known  by  the  presenco  of  other  signs  of  hysteria. 

Treatment. — In  congenital  wry-neck^  unless  the  patient  is  treated 
by  position  while  still  an  infant,  division  of  the  stemo-mastoid  is 
generally  i-equired,  followed  by  a  course  of  systematic  exercises 
in  the  slighter  cases,  and  the  use  of  some  such  instrument  as  that 
shown  in  Fig.  397,  in  the  most  seVere.     The  stemo-mastoid  is 
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depend  on: — 1,  an  overgrowth  of  the  internal  condyle  of  the 
femur,  and  a  corresponding  uprising  of  the  inner  tuberosity 
of  the  tibia;  2,  the  relaxation  of  the  internal  lateral  bgament; 
or  3,  the  contraction  of  the  biceps  tendon.  In  the  majority  of 
cases  the  osseous  lesion  is  certainly  present,  and  I  have  no  doubt 
in  my  own  mind  that  it  is  upon  this  that  the  deformity  in  licke  ty 
cases  usually  depends,  though  I  adiiiit  that  in  some  of  those 
rapid  cases  induced  by  excessive  weight- bearing  in  weakly  lads 
a  relaxation  of  the  ligaments  may  be  the  principal  factor.  The 
contraction  of  the  biceps  tendon  when  present  I  regard  as  the 
result,  and  not  as  the  cause  of  the  affection. 
Treatment, — In  slight  rickety  cases,  keeping  the 
child  entirely  off  its  legs,  the  application  of 
splints,  and  the  internal  use  of  appropriate 
remedies,  will  generally  effect  a  cure.  In  con- 
firmed cases,  and  in  older  patients,  however, 
little  miist  be  expected  from  splints  or  instru- 
ments. Bv  their  use  the  limb  can  no  doubt  be 
straightened,  but  only  at  the  expense  of  stretch- 
ing the  external  lateral  ligament,  the  legs  being 
rendered  flail-like,  and  the  patient  being  unable 
to  walk  or  even  stand  without  his  irons.  For 
such  some  form  of  OHteochisia  or  osteotomy  is 
usually  ro(iuired. 

Osteoclasia  consists  in  breaking  the  bone 
either  with  the  hands  or  with  the  (steochist. 
Manual  osteoclasia  is  seldom  employed  except 
for  the  correction  of  rickety  bow -legs  or  knock- 
knee  in  young  subjects  when  the  bones  are 
moderately  soft.  For  fractiuing  larger  and 
stronger  bones  the  osteoclast  is  required.  The 
limb  is  properly  adjusted  between  the  arms  of 
the  instrument  and  the  force  applied  by  means 
of  a  screw  in  Grattan's  osteoclast  or  bv  levers  in  that  of  Thomas. 

Osteotomy  is  usually  done  by  Macewen's  or  Keeves*  modified 
Ogston's  method.  1.  McLceweris  operation  consists  in  chiselling 
through  the  femur  just  above  the  epiphysis,  but  leaving  the 
posterior  surface,  which  is  in  contact  with  the  popliteal  artery, 
intact,  and  snapping  this  across  by  forcibly  bending  the  bone. 
2.  In  Jieevcs*  modification  of  (hjston'a  operation  the  internal  condyle 
is  first  loosened  with  a  chi»>el,  and  then  made  to  ulide  upwards  on 
the  shaft  of  the  femur  by  forcibly  straightening  the  leg.  The 
chisel  is  introduced  behind  the  synovial  membrane  and  should  not 
be  driven  so  far  into  the  condyle  as  to  endanger  the  opening  of 
the  joint.  The  line  of  incision  through  the  femur  in  these  opera- 
tions is  shown  in  Fig.  398.    The  incision  in  the  soft  tissues  which 


Fio.  398.— A,  line 
of  section  in 
Macewen's  ;  B, 
in  Ogston's ;  and 
C,  in  Reeves*  mo- 
dified Ogston's 
operation. 
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thi!  tarMil  bones  to  euch  oth 
rurioiiKly  altcnnl.  and  the  b- 
by  atteiutiun  in  thi-  shaiic  o 
Bhurtoninc  of  coilain  of  the  in 
to  the  (<K>t. 

I'nitte. — T[ili]HT  may  eitbiT 
Tliu  mui/fuittil  form  has  Ix-i 
ountraL'tioti  induced  by  nouii' 
positions  of  tlio  fa'tus  in  ntrrii 
of  Biime  of  the  tarsal  bones 
inuinttiin  that  the  lHDnei<  are 
by  muscular  contraction,  i""' 
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oithev  being  drawn  into  their  abnormal  pomtione  bj  tho  contraction 
uf  the  nm»cle6  antagonistic  to  those  paralysed,  or  falling  into  the 
abnormal  positions  by  the  weight  of  the  foot.  In  either  case  the 
weight  of  the  body  in  standing  and  walking  tends  more  und  more 
to  cunfina  this  faulty  position.  Amongst  other  causes  may  be 
mentioned  long- continuance  of  the  toot  in  the  extended  position, 
disease  of  tho  ankle  or  tarsus,  yielding  of  the  ligaments,  &c. 

Varirtiet. — There  are  five  principal  forms  of  club-foot; — Talipa 
iY/ui«««,  i-ariit,  ealeiiiieiu,  valga$,  and  canta.  But  these  may  be 
varioudy  combined,  producing  com- 
pound fonns,  which  are  then  called 
a/uino-varu*,  tiiuino-valgut,  ralcaneo- 
valgut,  &c. 

1.  TaHpri  f/uiniM  (Figs.  399,  400) 
is  nearly  always  an  acquired  affection, 
and  generally  due  to  infantile  paralysis 


Pio.  400.— T&lipesequinue,  with 
complete  psnlfsis  of  tfao  bq- 
t«riar  muEcles. 

of  tho  anterior  or  extensor  niuScloK ;  as  a  congenital  affection  it  is 
very  rare.  I  have  only  seen  two  coses  during  the  fifeen  years  I 
have  had  charge  of  the  oiliiopLpdic  department  of  St.  Bartholomew's. 
The  heel  is  drawn  upwards  by  the  tendo  Achillis,  and  the  anterior 
part  of  the  foot  in  in  consequence  depressed  and  held  in  the  extended 
position.  The  weight  of  the  body  is  thus  transmitted  through  the 
heads  of  the  metatarsal  bones,  which,  together  with  the  anterior  ' 
jiart  of  tho  tarsus,  are  bent  downwards  and  backwards  from  the 
transversa  tarsal  joint  and  fixed  in  this  position  by  the  adaptive 
shortening  of  the  plantar  fascia,  ligaments  and  muscles,  thus 
rendering  the  sole  of  the  foot  unnaturally  concave,  a  condition 
known  as  pes  caiiu.  The  patient  walks  with  fatigue  and  lameness 
on  the  balls  of  his  toes  (Fig.  3119),  and  if  both  feet  are  affected  he 
may  be  unable  to  walk  at  all.  When  the  ex.tenaoi  m\t»^s£a>A'&iB> 
toes  are  manpletely  paralyzed  the  toes  n«iy  \«  \»iA  xoA^  a*  ^Soksv^ 


;;''"■  "r»-  ».».- 


trot 
lira, 
tibii 
st»l 
giilu 

til  be 

til.  •««,««.„, T.iliT,"' ' 

mnrkud  ciisc  (I'iir    a,,..   "       ? 


form,  which  IB  generally  due  to  infantile  paralysis,  the  history  ol 
tha  coBc,  the  wasting,  shortening,  coldnesH  and  pasBive  oont^cution 
of  thu  linib,  and  often  the  absence  of  rigidity,  will  commonly  serve 
to  distinguish  it  from  the  congenital. 

3.  TiUipri  calcatieia  is  rare.  In  the  coityenitat  Tiiriety  (Fig.  403) 
the  anterior  part  of  the  foot  in  drawo  up  and  often  a  little  everted 
or  inyerted.  iiml  generuUy  held  rigidly  in  this  panition  by  the  con- 
traction of  the  extensor  muscles.  In  the  ofjuirtd  fonu  (Fig.  403), 
which  is  commonly  the  result  of  infantile  paralysis  of  the  calf 
muselea,  the  heel  is  placed  first  on  the  groutitl  in  walking,  hut  there 
is  no  dniviiig  up  of  the  f(H)t  by  the  osteiiwirs.    The  anterior  piirt  of 


Fio.  40-1.— Tnlipea  calcmious.     (Bijant'"  Siirgerj.) 

the  foot  drops  downwards  from  the  transverse  tarsal  joint,  and  the 
tendo  Achillis,  instead  of  standing  out  t<.>nsely  as  in  the  nomuil 
foot,  can  often  hardly  be  felt. 

4.  In  talipes  vatgut  or  fiat-foot  the  longitudinal  and  tnmsveree 
arches  of  the  toot  are  flstt«ned  and  the  anterior  part  of  the  foot  is 
more  or  lees  everted.  Though  rare  as  a  congenital,  it  is  very 
common  as  an  acquired  deformity,  and  aa  aurh  is,  perhaps,  most 
often  due  to  the  yielding  of  the  ligaments  of  the  sole  and  the 
relaxed  state  of  the  muacles  which  nurmolly  support  the  plantar 
arches,  in  consequence  of  general  debility  and  want  of  muscular 
tone,  combined  with  long  st&nding  or  carrj-ing  heavy  weights  with 
the  feet  abducted.  Hence  its  frequency  in  growing  and  under-fed 
lads,  errand-boys,  poli(»men,  waiters,  housemaids,  and  the  like. 
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muscles  have  been  bo  far  restored  that  there  is  no  tendency  to  a 
rclapHe.  In  the  congenital  and  in  many  of  the  acquired  forms 
these  indications  i^n  be  successfully  fulfilled  if  appropriate  means 
are  taken  and  sufficient  time  and  care  are  given  to  the  case.  It  ia 
most  important  in  congenital  cases,  and  especially  in  congenital 
vai-U9,  to  begin  the  treatment  early,  indeed  it  should  be  begun 
immediately  after  birth— as  soon  as  the  infant  is  vashed,  as  Ssyre 
puts  it-  and  should  be  continued  until  no  tendency  is  shown  for 
the  fiHit  to  relapse  into  the  deformed  position.  In  the  paralytic 
varieties,  where  the  muscles  have  undergone  complete  atrophy  and 
degeneration,  these  of  course  cannot  be  restored,  and  the  Foot  can 
only  be  maintained  in  the  normal  position  by  the  use  of  instruments. 
For  the  futtilling  of  the  first  indication  manipulative,  operative  and 
mechanical  treatment  may  be  necessary.  For  the  second,  mechani- 
cal supports  and  physiological  aft«r-treatment  should  be  employed. 

Manipiilatii-e  Ireiilmtiil  consists  in  wrenching  the  foot  with  the 
hands  into  the  best  possible  position  and  then  securing  it  in  this 
position  with  ploster-of- Paris  bandages.  The  wrenching  should 
be  repeated  once  or  twice  a  week.  A  thick  layer  of  cotton  wool 
should  bo  placed  beneath  the  plaster  of  Paris  to  prevent  sores 
forming. 

The  ii])fratirr.  trmtment,  when  this  is  necessary,  will  generally 
consist  in  the  subcutaneous  divisions  of  certain  tendons  (leuotomy), 
in  the  division  of  contracted  ligaments  {»ijiiilnmntiimij),  and  in 
inveterate  cases  in  the  excision  or  section  of  some  of  the  tarsal  bones 
[larterUnnij  or  Uirtotumy),  or  in  the  performance  of  one  or  other  of 
the  following  operations  :  Phelps'  open  incision ;  Buchanan's  sub- 
cutaneous section  ;  Fitzgerald's  operation  :  forcible  rectification. 

Tniiitcmy  is  indicated  where  there  is  much  rigidity  and  the  foot 
cannot  be  brought  into  its  natural  position  by  manipulation.  Itn 
object  is  the  lengthening  of  the  ^ortened  tendon,  not  its  moje 
division.  The  lengthening  is  effected  by  the  organisation  of  the 
small -coll -exudation  which  is  poured  out  between  the  divided  ends 
of  the  tendon.  Ilence  the  importJtnce  of  subcutaneous  division, 
that  is,  of  making  a  mere  puncture  in  the  skin  and  preventing  the 
entrance  of  septic  matter  lest  suppuration  ensue  and  the  tendon 
become  adherent  to  its  sheath  or  fail  to  unite.  The  tendon  having 
been  made  tense  by  an  assistant,  pass  the  tenotome  beneath  it  with 
the  blade  on  the  fiat :  then  whilst  the  tendon  is  slightly  relaxed, 
tuiii  the  edge  of  the  tenotome  towards  the  tendon  and  cut  towards 
the  skin,  the  assistant  again  making  it  tense  to  facilitate  the 
division,  but  relaxing  the  moment  it  is  felt  to  give  way  lest  the 
skin  be  severed  and  the  puncture  be  converted  into  an  open  wound. 
The  puncture  should  be  covered  with  a  dossil  of  antiseptic  gau/.e. 
and  the  foot  secured  to  a.  splint  or  in  a  plaster-of- Paris  bando.^- 
IJ  wits  formerly  the  custom  to  plac«  the  lwi\,  i>A  »•  s^'w^'o^  "^^ 
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Phrl/m'  o/ien  itielaion. — Thin  consists  in  making  an  inciBion 
through  the  soft  tissues  on  tlie  inner  sido  of  the  foot  down  to  the 
bonee.  The  tibialis  anticus  and  posticus,  tho  abductor  halluciB 
and  the  calcaneo- scaphoid  ligaments  are  divided.  The  wound  is 
then  stuffed  with  aseptic  gauze  and  allowed  to  granulate  from  the 
bottom. 

SwJiiiniiii't  siihrntannittt  ttrlinn. — A  tenotomy  knife  is  passed 
between  the  skin  and  tho  plantar  fascia  halt  bctobs  the  sole  of  the 
foot,  and  all  soft  parts, — the  muscles,  arteries,  cervee,  and  liga- 
ments are  thon  divided  down  to  the  calcaneo- scaphoid  joint. 

Filiiiemld'a  ojtrraiiou  consists  in  dividing  subcutant'Ously  with  a 
chiael  the  neck  uf  the  aatragalua,  and  the  ve  calcis  just  behind 
the  postcrioi'  articular  facet  for  the  astragnlus,  and  in  then  drilling 
the  cuboid  ill  several  places,  breaking  up  subcutaneously  the 
scaphoid  with  a  chisel  and  hammering  it  back  into  place. 

Forcible  rrrtijieation. — This  is  done  by  a  Thomas'  wrench  or  by 
Orattan's,  Sedard's,  or  some  other  fonn  of  oetoodaHt.  Tlie  liga- 
ments preventing  reduction  are  torn  across  and  sometimes  the 
bones  are  broken. 

Mefhiinlriit  trfatmtiif. — I'ntil  recently  it  was  usual  to  keep  the 
foot  in  the  deformed  position  till  the  tendons  hod  united,  and  then 
bring  the  foot  slowly  into  its  normal  position  by  gradually  stretch- 
ing the  united  tendon.  The  apparatus  usually  employed  was 
some  form  of  Scarpa's  shoe  (Fig.  405]  or  other  cog-wheel  con- 
trivance. By  the  majority  of  surgeons,  however,  plaster  of  Paris 
is  now  substituted  for  such  expensive  apparatus,  the  foot  being 
secured  at  once  in  the  plaster  in  the  best  possible  position.  In 
slight  cases  diTision  of  the  tendon  will  alone  be  sufficient  to  allow 
of  this ;  in  more  severe  coses  tho  division  of  the  ligaments  will  also 
be  necessary,  whilst  in  very  severe  cases  removal  of  a  portion  of 
bono  will  be  required.  If  plaster  of  Paris  is  used  a  cotton-wool 
bandage  should  always  be  employed  beneath  the  p!ast«r  to  prevent 
injurious  pressure  on  the  parts.  The  mechanical  supports  neces- 
sary after  the  foot  has  been  rectified  will  be  briefly  mentioned 
imder  the  treatment  of  each  variety  of  talipes. 

Phjfsiologirai  after-trattmnit  is  moat  important  for  the  purpose  of 
restoring  the  imtuiiil  movemonts  of  the  joints  imd  the  functional 
activity  of  the  muscles.  It  consists  in  active  mid  passive  oxei'cisee, 
massage.  Faradization,  hot  and  cold  sponging,  and  lastly,  in  teach- 
ing the  patient  tho  proper  use  of  the  restored  foot. 

It  now  remains  to  mention  tho  special  treatment  appropriate  to 
each  variety  of  talipes. 

In  tnUjiet  fijiiiiiuit  tenotomy  of  the  tendo  Achillis  is  usually  all 
that  is  requirad;  but  if  there  is  much  contraction  of  the  solo 
{ttilijiei  ciiriui),  the  plantar  fascia,  or  any  tense  band  that  con  be 
felt,  should  first  be  divided,  and  when  the  sole  has  been  straightened 


...  ..1,1  siiciiL  cuseH  thi-  fiHjt  shoii 
fur  wii'iii;  lioiii-s  dmly  I.y  tho  mii 
i;liiOS  tixcfl  ill  tlio  m'sIdiviI  pllriiti 
s[iIi!Ll.  If  llii«,  coLiibiiio<l  »ith  m 
the  tibialis  autjcus  and  posticu 
should  be  divided,  and  the  invei 
sion  of  the  foot  overcome  by  eom 
form  of  varus  splint,  or  plaator  c. 


Paris.     When  this  has  boen  thoro' 

should  bo  cut,  and  tho  heel  brougl 
thore  is  much  contraction  of  the  si 
tenee  band,  Khoiild  lie  divided  offer 
Achillig.     A  Kiinilar  inBtniment  to  t 
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open  incision  (Phelps*  operation),  or  as  a  last  resource  a  wedge- 
shaped  piece  from  the  transverse  tarsal  joint,  or  the  astragalus, 
may  be  removed. 

In  talipes  calcaneus,  the  extensor  tendons,  in  the  congenital  form, 
must  be  divided  if  the  foot  cannot  be  rectified  by  plaster  of  Paris 
alone.  In  the  acquired  form  a  boot  and  irons,  similar  to  that  used 
in  equinus  but  with  a  toe-depressing  spring,  may  be  worn.  In 
paralytic  cases  the  tendo  Achillis  may  in  some  instances  be  shortened 
by  removing  half  an  inch  or  more  and  splicing  the  divided  ends,  or 
the  peronei  may  be  sutured  to  the  tendo  Achillis  so  as  to  take  the 
place  of  the  paralyzed  calf  muscles  {Nicoladoiii^s  operation). 

In  talipes  valgus  or  flat-foot ,  such  exercises  as  alternately  raising 
the  body  on  tip-toe,  or  walking  on  the  outer  edge  of  the  foot,  will 
in  slight  cases  of  the  acquired  variety  when  combined  with  the  use 
of  a  valgus  pad  and  a  properly  shaped  boot,  generally  be  success- 
ful.     In  severer  cases  a  boot  with  outside 
leg-iron  and  rubber  band  to  brace  up  the 
simken  arch  (Fig.  407),  should  be  worn  ;  whilst 
where  there  is  much  rigidity,  the  foot  should 
be  wrenched  into  position  with  the  patient 
under  an  ansesthetic    and  placed  in  plaster 
of  Paris  for  a  month.     The  wrenching  may 
be  repeated  if  necessary,  and  the  boot  above 
described  subsequently  worn.     In  very  sevoro 
cases    excision    of  Chopart*s    joint    {Ot/sfon's 
(tperatioii)y    the    removal  of  a    wedge-shaped 
piece    of    the    neck    of    the    astragalus    and 
osteotomy  of  the  tibia  just  above  the  ankle 
have  been  performed,    and    are    said    to    be 
attended  with  success.     I  have  on  only  one  occasion  had  to  do 
0gston*8  operation,  having  always  found  wrenching  sufficient.     By 
some  surgeons,  division  of  the  peronei  tendons  is  recommended,  a 
procedure  which,  in  my  opinion,  is  quitt'  unnecessary,  and  contrary 
to  the  principles  which  should  guide  us  in  the  treatment  of  the 
deformity. 

Hallux  valgus  is  the  dislocation  of  the  great  toe  inwards  at 
the  metatarso-phalangeal  joint.  It  is  frequently  connected  with 
an  enlarged  bunion  over  the  inner  side  of  the  joint.  In  the  way 
of  treatment  a  sock  with  a  separate  stall  for  the  big  toe  should  be 
worn  and  the  boots  should  be  straight  along  the  inner  edge  and 
square  at  the  toe.  Krohno's  lever,  Bigg's  bunion  spring,  or 
Ilolden's  toe-post  in  the  boot  will  bo  found  useful  in  correcting 
the  inward  displacement.  If  the  toe-post  is  used  a  gloved  stocking 
must  be  worn.  For  advanced  cases,  excision  of  the  head  of  the 
metatarsal  bone  is  attended  with  the  best  results. 

IIammeb  toe  (Fig.  408)  is  a  condition  ip  which  usually  th« 


Fio.  407.— Author's 
boot  fur  flat-foot. 
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AMPUTATIONS. 


Amputationb.— The  objects  that  should  be  kept  in  viow  in 
pwforming  an  amputation  are :— 1,  to  remove  the  whole  of  the 
injured  or  diseased  part  that  is  beyond  the  reach  of  recovery,  with 
as  little  sacrifice  of  tho  healthy  tissiiee  as  possible;  2,  to  prevent  all 
unnecessary  hfemorrhoge ;  3,  to  secure  a  eufRcient  covering  for  the 
end  of  the  bone ;  4,  to  avoid  adhesion  of  the  cicatrix  to  th«  bone ; 
5,  to  divide  the  large  blood-vessels  and  nerves  transversely,  and 
leave  their  cut  ends  in  such  a  part  of  tlie  stump  that  they  may  be 
little  exposed  to  jiressure;  and  ti,  to  ensure  an  efBcient  drain  and 
aseptic  condition  of  the  wound. 

Amputationsmay  be  performed  by  tho  riVru/urorbythe^a^imethod. 

In  tho  rirrular  iiiHhod  the  iiitesunients  are  first  divided  by  a 
circular  incision  round  tho  entire  circumfercnco  of  the  limb.  They 
are  then  retracted,  and  the  muscles  divided  higher  up  the  limb  by 
a  similar  circular  sweep  of  the  knife.  Tho  muscles  are  next  in 
their  turn  retract«d,  and  the  periosteum  is  divided  still  higher  up 
the  bone,  which  is  finally  sawn  through  at  that  iipot.  This  method 
poBseeees  the  advantages  that  the  vessels  and  nerves  are  divided 
transversely,  and  that  tlie  wound  is  of  moderate  dimensions ;  but 
the  cicatrix  is  opposite  the  end  of  the  bone,  the  coverings  for  tho 
latter  are  apt  to  be  deficient,  and  tho  stump  is  liable  to  assume  a 
conical  shape.  Tho  circular  method  is  now  seldom  employed, 
e;[cept  for  amputation  of  the  arm. 

In  the  Jliip  mMitni,  double  flaps,  or  a  single  anterior  or  posterior 
flap,  are  provided  for  the  covering  of  the  bone.  The  flap  or  flaps 
may  consist  of  integuments  alone,  or  of  more  or  less  of  the  mus- 
cular and  other  soft  tissues  as  well.  In  the  former  case  the  flaps 
are  cut  and  reflected,  and  the  muriclcs  and  other  soft  parts  are 
then  divided  at  the  level  of  the  base  of  tho  flaps  in  a  circiilur 
manner  down  to  tho  bona,  which  is  sawn  through  a  little  higher 
up.  by  this  method  most  of  the  advantages  of  the  circular  ampu- 
tation are  seeui'cd  without  ite  difflulvuntagos.  Whon,  on  tho  olier 
hand,  the  muscles  are  included  in  tho  flA{>i<.  the  vesselH  and 
nerves  ore  liable  to  be  split,  or  notehed,  or  divided  obliquely  instead 
of  transrersely,  whilst  the  mass  of  muscle  in  the  fls-'^s,  ^kuAs.  "ya 
prolong  the  liealing  of  the  wound.    These  iii\)aoi»x%a.\».-iaB.^>*' 


oporatiou  may  bo  briefly  mentiuued. 

Teak'e  nietli'i'l  conaista  in  ninking  ( 
flap  (Fig.  40!)).  The  lung  flap,  wl 
antero-exterxtal,    is   quadrilateral  ii 


f-^iir — — — 


Fio.  ififl.— Ttul 


,ni[>uUtioD. 


breadth  each  equal  to  half  the  cir 
includes  all  the  soft  pai-ts  down  to  the 
terior,  or  postero- internal ;  its  length  ii 
its  breadth  equal  to  half  the  circuml 
isoludee  all  the  Doft  parts  down  to  the 
vessels  and  norves.  When  the  opei 
wound  closed  the  stump  presents  thi 
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by  ft  circular  itwoep  of  the  knife,  and  sawing  the  bone  octomi 
sUfthtly  above  the  plane  of  the  divided  muscles. 

Special  ami'UTations. — Amputalwu  at  the  ehuulJer-Joiiit  may  be 
performed  either  by  the  flap  or  by  the  ovqI  method.  In  either  cose 
the  Bubclavinn  urtery  should  be  compressed  above  the  clavicle,  or 
in  some  inatanceH  the  axillary  tied  before  the  amputation  is  begun. 
The  flap  mithiid.  A  lar^  flap  consisting  of  integuments  and 
deltoid  muscle  is  UBuall3'  taken  from  tbe  outer  aspect  of  the  joint, 
either  by  transfixion  or  better  by  cutting  from  without  inwards. 
In  tranejixi'ni,  the  deltoid  having  been  grasped  and  raised  by  the 
surgeon's  left  hand,  the  knife  should  be  made  to  transfix  the  limb 
on  its  upper  and  outer  aspect  just  below  the  acromion,  and  a  flap 
formed  with  rounded  angles  about  four  inches  long.  The  flap  is 
turned  back,  tbe  head  of  the  bone  freed  from  it'^  cr>nncc' ions,  and 
the  knife  passed  behind  it,  and  made  to  cut  its  way  out  towards  the 
axilla,  the  axillary  artory  being  seized  as  it  is  divided.  In  cutting 
a  flap  from  iit'lkvul  iiiieardt,  the  incision  is  made  from  a  point  just 
external  to  the  coracoid  process  and  carried  in  a  circular  nweep 
downwards  as  low  as  the  insertion  of  the  deltoid,  and  then  upwards 
to  the  posterior  fold  of  the  axilla  just  behind  and  below  the 
acromion.  In  the  i-™?  method  {S/^-i,cf'»  •ai.diflralii'n).  an  incision 
is  mode  from  just  external  to  the  coracoid  vertically  downwards 
aa  in  excising  the  joint  "through  the  clavicular  fibres  of  the  deltoid 
and  pectoralis  major"  to  the  humeral  attachment  of  the  latter 
muscle,  which  is  then  divided.  The  incision  is  next  carried  with 
a  gentle  curve  through  the  lower  fibres  of  the  deltoid  towanls  the 
posterior  border  iit  the  axilla,  A  second  incision  is  then  made 
through  the  skin  and  fat  only,  from  the  point  where  the  straight 
incision  terminated  across  the  inside  of  the  arm  to  meet  the 
incision  at  the  outer  part.  The  outer  flap  is  next  dissectod  up 
with  the  trunk  of  the  posterior  circumflex  artery,  the  head  freed 
from  ita  connections,  disarticulated,  and  the  remaining  soft  parts 
cut  through  on  the  axillary  aspect,  the  axillarj'  artery  being  divided 
last  of  all. 

Amputiiliiiiie  of  the  arm  ami  /••rtiirin  arc  usually  jwrformod  by 
double  skin-flajis  and  circular  divinion  of  the  muscles.  The  circular 
method,  however,  or  amputation  by  single  or  double  tmnHfixion  or 
by  Teale's  method  may  be  employed. 

.Imjiutiitiiiti  (it  the  'i-Ttat  may  he  perfonncd  by  two  short  flajis,  by 
a  long  palmar  flap,  or  by  an  external  flap  taken  from  the  thumb. 
In  the  double-fiap  method  the  incision  is  commenced  half  an  inch 
above  the  styloid  process  of  the  radius  or  ulna.  The  flaps  should 
bo  cut  wiuure,  with  rounded  angles,  and  about  two  inehe«  in  length. 
The  joint  should  be  upened  on  the  dorsal  asjiect,  and  on  the  com- 
pletion of  the  disarticulation  the  styloid  proccstieit  of  the  radius  and 
ulna  sawn  oS. 


tlL1inil>   i: 


r.-l   1 


...■„l..,-n,;..l<„   iii,.tlii«i.  tlf 
Ui^tMittli.MUi-tuiMriulbclie 

aiiil  tlir  iiici.'iDii  cuniiil  obli 
FiirjKil  Imiiic  to  till!  tiinl  )ihi(lii 
uiul  biii'k  uj^iiii  tu  thi!  filmier 
Till'  JiiKjrr*  limy  1(0  iimpii 
niitiTior  ll:i}i.  111  nin]mtutiti, 
tluil  till'  jiiiiit  i^  ill  fiimt  111 
twiuires  n-mnviil,  the  hfnil  of 

off  with  bullf   flllTl'pB,   UUU'SS 
cllil'f  llOHilllTiltlHIl,  Wlll'll  it  ^K 

Ami-Mi-,,  .it  II.'-  /.i,.-J'.h,l 
FiiMLOiiiix  Jiinliiii'M  iiii'tlidil.  J 
with  ;;rcnti't  celi-iitv.  Ihi^  Lilto 
M  HttfHil'-d  with  Ifu's  lui-aion'lu 
Ntuini).  In  tin'  iriLifJijiiiti  m.-t 
tiiiiiHtixiijii  mill  ciitttii}:  tnwiirtl 
iiiiilwiiy  Ix'twi-cri  tho  iiiit«'riur 
tnu-haiiti'i'.  iinil  in  iilikIi;  ti>  ciin' 
iMvhium  iiK  jHii^ihli!.     A  tluji  ii) 

VI'NwIs  lH>ili<;  rU'InL-il  by  Ihi'  tlll^ 

Willi  th>'  tliip  mill  tui-ii  -  i1  ujiwi 

guilt  triirli:inti'i'  fiiiil  h'liiii  thi 
stniicht   out   ]K.-.t.Ti..rly.     ]li. 


SPECIAL  AMPUTATIONS.  817 

after  Stephen  Smith's  method.  Two  lateral  skin  (laps  are  cut  from 
each  side  of  the  limb,  the  incisions  beginning  in  front,  an  inch 
below  th3  tubercle  of  the  tibia,  and  ending  behind  at  the  centre 
of  the  popliteal  space.  Hie  soft  tissues  are  next  divided  by  a 
circular  sweep  of  tho  knife  just  below  the  patella,  and  the  tibia 
then  separated  from  the  femur.  Tho  patella  is  left  in  the  stump. 
The  inner  flap  should  be  slightly  the  larger. 

Amputation  of  the  thigh  is  usually  done  by  double  skin-flaps 
and  circular  division  of  the  muscles.  The  flaps  may  be  antero- 
posterior, or  lateral;  or  one  flap  may  be  antero-extemal  and  the 
other  postero-intemal. 

Amputation  of  the  leg  may  also  be  done  by  two  skin -flaps  and 
circular  division  of  the  muscles,  or  by  Teale's  method.  The  pos- 
terior flap  is  sometimes  cut  by  transfixion.  The  sharj)  edge  of 
the  tibia  should  be  cut  off  obliquely,  lest  it  subsequently  protinide 
through  the  skin.  The  division  of  the  fibula  should  be  completed 
before  that  of  the  tibia  to  prevent  splintering.  Should  the  arteries 
retract,  as  they  are  apt  to  do  in  this  situation,  they  may  be  con- 
veniently drawn  down  by  a  tenaculum. 

Amputation  of  the  foot  may  be  done  by  one  of  the  following 
methods  :— 

Disarticulation  at  the  ankle-Joint  {Sgme's  amputation)  consists  in 
removing  the  foot  at  the  ankle-joint,  cutting  off  the  ends  of  the 
tibia  and  fibula,  and  retaining  the  integuments  of  the  heel  as  a 
covering  for  the  bones.  An  incision  down  to  the  bone  is  made 
across  the  imder  surface  of  the  heel  from  the  tip  of  the  external 
malleolus  to  a  little  behind  and  below  the  internal  malleolus,  i.e., 
to  a  point  exactly  opposite  its  commencement.  This  incision  should 
incline  slightly  backwards,  so  as  to  cross  the  os  calcis  just  in  front 
of  the  tubercles  (Fig.  410,  1  to  0).  A  second  incision  is  next  made 
across  the  front  of  the  ankle  (Fig.  410,  0  to  1),  the  joint  opened, 
the  lateral  ligaments  divided,  and  the  os  calcis  cleared  from  its 
postenor  and  lateral  connections  by  cutting  from  above  down- 
wards. Syme,  however,  formed  his  heel-flap  by  dissecting  it  from 
the  bone  from  below  upwards,  a  more  diflficult  procedure  than 
cutting  from  above  downwards  as  is  now  always  done  at  St.  Bar- 
tholomew's. The  knife  should  be  kept  close  to  the  bone  to  avoid 
injuring  the  posterior  tibial  artery  or  button -holing  the  integu- 
ments. The  malleoli  and  a  thin  slice  of  the  tibia  are  finally  sawn 
off  (Fig.  410,  a).  The  anterior  tibial  and  the  plantar  arteries 
require  ligaturing ;  the  latter  are  situated  at  tho  extremity  of  the 
inner  side  of  the  heel-flap. 

IHrogoff^s  operation  is  a  modification  of  Synie's.  It  differs  in  that 
the  posterior  part  of  the  os  calcis  is  lelt  in  the  heel-flap  to  imite 
with  the  sawn  end  of  the  tibia.  It  is  perfoimed  in  a  similar 
manner,  save  that   the  sole-incision  is  carried  slightly  forward 

w.  3  Qi 


t  fMM,ip<l   hy  the   ■ 


A,  line  at  infiolon  llirough  malleoli  JD 
linen  of  inrisioQ  through  Bofc  pkrts  in 
througli  on  ciUcia  in  Pirogoff'a  operei 
through  soft  purtx  in  PirogoITs  operal 
DS  ralcis  Hnd  astrn^'slua  behind  anil  cu 
-(-  to  2',  linea  of  incision  in  Choparl 
hetwcea  Uraus  and  melHtareus.  3  U 
melnlanal  cpeistion. 

cuboid  and  scaphoid  in  front  (Fig. 


819 

left  in  the  stump.  The  chief  objection  that  has  been  ui^ed  agajnst 
the  operation  is  the  tendency  of  the  tendo  Achillin  to  draw  up  the 
OS  caleis,  and  consoquontly  depress  the  anterior  part  of  the  stump 
so  that  the  cicatrix  hocomea  the  lowest  part.  If  caro,  however,  is 
taken  to  make  the  dorsal  incision  nearly  straight  ucrosa  the  tout, 
this  drawing  up  of  the  heel  can  to  a  great  extent  be  prevented  and  an 
axcellent  and  useful  stump  may  be  obtained,  or  Tripier's  suggestion 
may  be  adopted  and  the  under  surface  of  the  os  caleis  be  sawn  off 
so  as  to  leave  a  flat  surface  for  walking  upon. 

The  Tarsa-metatitrial  itmpiOatiou  consists  in  removing  the  antarior 
part  of  the  foot  at  the  joints  between  the  tarsus  and  metatarsus 
(Fig.  410,  c),  leaving  the  tarsus  intact.  It  may  be  done — 1,  by 
diaarttculatiog  the  metatarsal  bones ;  2,  by  sawing  across  the  bases 
of  all  the  metatarsal  bones;  3,  by  disarticulating  the  four  outer 
metatarsal  boues  and  sawing  across  the  projecting  internal  cunei- 
form bone;  4,  by  disarticulating  the  three  outer  and  the  first 
metatarsal  bones,  and  sawing  across  the  prominent  base  of  the 
second.  The  disarticulating  method  is  usually  called  I>isfranc's 
operation  ;  the  disarticulating,  with  sawing  across  the  internal 
cuneiform  or  buse  of  the  second  metatarsal  bone,  Hey's.  Hey, 
however,  it  appears,  performed  all  of  the  first  three  operatiomi, 
but  not  the  la»t ;  and  so  much  confusion  has  arisen  as  Tcgai4s 
what  is  meant  by  Lisfranc's  and  what  by  Hey's  operation  that 
the  terms  had  better  be  dropped.  In  the  disai'ticulating  method, 
which  only  need  be  described,  an  incision  is  made  across  the  tarsus 
from  the  6fth  metatarsal  bono  it>  an  inch  in  front  of  the  prominence 
of  the  scaphoid  (Fig.  410,  3  to  t) ;  a  sole-flap  is  next  tweed  out,  ns 
in  Chopart's  amputation,  but  it  should  reach  a»  far  as  the  web  of 
the  toes  (Fig.  410,  f  to  3').  The  metatarsus  is  then  di«Brticulat«d 
from  the  tarsus,  the  only  difficulty  in  doing  thin  arising  from  the 
second  metatarsal  bono  dipping  in  between  the  cuneiform  boues. 
The  knife  is  now  placed  behind  the  bones  and  mitde  to  cut  its  way 
out,  thus  completing  the  sole-flap,  or  the  flap  if  prefeiTed  may  be 
dissected  up  from  without  iiiwanle. 

The  ijTtat  tot  may  be  amputated  at  its  tarso -metatarsal  joint  by 
a  flap  taken  from  the  inner  side  of  the  foot;  or  by  an  oval  incision 
which  is  carried  along  the  metatarsal  bone  to  about  the  middle  of 
its  shaft,  then  mode  to  diverge  to  the  web  between  the  first  and 
second  toes,  and  carried  round  the  plantar  HUrfnco  of  the  big  toe 
and  back  to  the  spot  at  the  middle  ut  the  metatarsal  bone.  The 
incision  should  extend  down  t^i  the  bono,  which  should  be  next 
freod  from  its  remaining  coTinectiona  and  disarticulated,  the  knife 
being  kept  close  to  the  metatarsal  bone  to  avoid  injuring  the  com- 
municating branch  of  the  dorsalis  pedis  with  the  external  plantar 
artery,  When  the  operation  is  completed  merely  a  single  longi- 
tudinal scar  remains  on  the  inner  side  of  the  foot. 


^Hi^l^l 

INDEX. 

— 

1 

AlllHIHEV,  atwCL'SB  uf,  ii« 

AUccw.  pwM,  :.»7                                         ' 

~    nmdutl,  27 

—    injurira  of,  378 

-    .pinJ.   6B7 

-    ptolnwumofYi**r»or,  3W 

=  srs"'"' 

—    niphire  of  wiwil™  of.  379 

-        -           vUcen  of,  878 

-    ofl«»KU«,S» 

-     Lppiugof,  «30 

—     IrulDiKliI  of,  25,  27 

-      WOUlKlB  of.  379 

—    uriunry.  743 

-    »nlv«.775 

-        -    cc.i.ln-i<»»of.37e 

—    wuuhJbo^  378 

—  ■Ntion.  aai 

—    viacpn,  protnuion  of,  3»5 

—        —       niptureof.  878            i 

AciiD  itwjCT..  650 

—      —     wmiiida  oi;  asi),  aoG  ! 

Acmr..rg«]y.  222 

AIb..*™,  20 

—    wnU.  20 

AclMinioy<-.>.i>s  laa 

-     ulrtoUr.  S«4 

Afttnumvrr*.  HO                                                       , 

-     Mtnim,  £44 

Aciivo  clot,  -m                                 J 

—    o(  boiwi,  aiB                              1 

AclMl  <*.itery  in  bicinorrl««o.  1 17                  I 

-    of  btmiu,  344.471,  4S6 

AcupnsMiir*  ill  hicuionhaff!,  IIB                      ■ 

—    of  bivMt,  7M                            1 

AdenoM  <r»Klil)<Hi*,  Ml                               ■ 

-    r«UM>  of.  !8 

-    clironio.  -M 

-    willow*?                                               1 

-     f-«J,  nil 

—  of  hnut.  78l»                                           \ 

-  oyiticTT 

^     llitton'i  KivUinl  of  n|>eiiiii)(. 

—    liihiiUr,  77 

Ud 

A<l«n<>-fit<roiiu,  77.  1*a                                       1 

—  UUc,5D7 

—  iSHo.rwUl.tt7u 

-    Mrcomm,  77.  7tKI                                     J 

—    ofkMlney.  88a 

Gil.  617.  m                                                 1 

'          —    iMhrynwl,  «!irt 

Ait  II.  t-cia>,  IDS                                                1 

-     loml»r.  f.97 

Air  |<w<MK*M^  rbmpi  bodin  iu.  3«U                  n 

—     motjoiUll--,  H'l 

-         -      oprr.tiol»  on,  S78                            1 

-    mii^'l.',  WH 

Air  tr<t  in  rnplutwl  hWJeT,  401 

-    ufiirliil.  .'.i;i 

Al™Ur.l«o«,S4l 

—     pfrin.iil.  7»:i 

AmMjopi*.  loKk,  60» 

—     iwrinnphritie.  6m 

~    p«tpl..ryn|t«],  0«B,  6t»8 

185 

—    of  loiMUIa,  738 

Anipulalioiu,  S12 

INDEX. 


AiinuuEN,  HbKucta  uf,  37S 

—  coutusiona  of,  37B 

—  injuries  of,  37B 

—  protrDsion  of  vincera  of,  39f> 

—  nipture  of  niuHleii  of,  37S 

—  —  viscera  of,  37fi- 

—  tapping  of,  830 

—  wounds  of,  370 
AlHloruinaJ  parietSH.  abscess  of,  37' 

—  —    contusions  of,  376 
—    woun<bof,  378 

—  tcctioD,  eai 

—  Tjgccni,  protrusion  of,  395 

—  —       rupture  of,  378 

—  —       wounds  of,  380,  3eS 


-  alveolar,  544 

—  antrum,  544 

—  of  hone,  215 

—  ofbniu,  344,  471,  486 

—  of  breiut,  786 

—  causes  uf,  '23 

—  chronic,  '26 

—  culnliliotions  of,  26 

—  feical,  611 

—  Hilton's  nictboil  of  oiieniug, 

—  inch  io- rectal,  tt7M 
--  ofkiiinej,  888 

—  lachrvmiil,  48« 

—  lunitinr,  597 

'  -  niebiHtatir,  146 

--  mnsi'lc,  iM 

-  of  orbit,  513 

—  perineal,  743 

—  I wri nephritic,  688 

—  postplmryngeal,  665,  598 

—  of  iiroalAte,  723 


Abscess,  psoas,  597 

—  residual,  27 

—  spinal,   597 

—  symptoms  of,  25 

—  thecal,  258 

—  of  tongue,  529 

—  trentuii-nt  of,  25,  27 
~    uiiniiry,  743 

—  vulva,  775 
Abscesses,  embolic,  14H 
Acetabulum,  fruutnreof,  399 
Acinous  carcinoma,  78 
Achonilroplasi*,  222 

Aciic  rosacea,  550 
Acromegaly,  222 
Acroniion,  fracture  of,  425 
Aetinonijcosit 


ActiiKi 


140 


Active  clot, 

Actual  cautery  in  hn^niorrh^e,  117 

Acupressure  in  lucmurrhoge,  119 
Adenoid  vegetations,  561 
Adedonw,  77 

—  acinous,  77 

—  of  breast,  789 

—  cystic,  77 
■    bulnr,  77 


o-titiru 


?,  799 
r,  790 


Airii.       ... 

Air  ]iasHa};cs,  foreign  bodies  in,  360 

—       —     opciiitions  on,  578 
Air  ti'st  in  ruptured  bladder,  401 
Alveolar  abscess,  544 
Amblyopia,  toxic,  509 
Ambulatory  treatment  of  fraclnrc, 

165 
I   Amputations,  S12 


—  -    .Udiis,.,!,  -JHS 

—  -    ilisaecting,  2B8 

—  effrcta  of,  271 

—  false,  268 

—  formntioD  of,  Sae 

—  fusiform,  269 

—  fislvano-puDcture  in,  283 
(irilntion   of  hiterior  of  m 

by  needles,  283 

-  Htpiturc  ill,  277 

—  mail ipulat lull  in,  ^82 

—  [ircBsure  in,  271 

—  ■    rupture  of,  270,  272 

—  aacculnteii,  268 

-  nigtiH  of,  269 

—  special,  283 

—  "phygmograph  in,  271 
--     »i)onUueoiM,  265 

—  stnicturo  of,  266 

—  BUppnration  of,  280 

—  lerminationa  of,  26fl 

—  traumatic,  1S2 

—  treatment  of,  273 
^    true,  26: 


Aiiruo^smai 


^  193 


..iicuryam»,  aoilie,  281 
—     nt  bend  of  elbow,  a86 
—    axillary,  285 


INDEX. 


823 


Arteritis,  262,  263 
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~    plastic,  263 
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—  —    gonorrhoeal,  236 

—  —    gouty,  244 

—  —    strumous,  237 

—  -    syphilitic,  237 

—  —    tuberculous,  237 

—  deformans,  244 

—  osteo-,  244 
Artilicial  anus,  659 

—  drum,  483 

Ascites,  tapping  abdomen  for,  630 
Asphyxia,  Lal>onle  method  of  treat- 
ing. Ill 
Aspiration  in  abscess,  27 

—  of  bladder,  760 

—  of  kidney,  695 

—  of  knee  joint,  461 

—  of  liver,  629 
Astigmatism,  515 
Astnigalus,  dislocation  of,  4-19 

—  fracture  of,  467 
Atheroma,  263 
Atheromatous  abscess,  264 

—  cyst^  85 

—  ulcer,  264 
Atlo-axoid  disease,  602 
Atony  of  bladder,  705 
Atrophic  bone  lesions,  60 

—  rhinitis,  554 
Atrophy  of  bone,  217 

—  —    muscle,  256 

—  —    optic  nerve,  509 

—  —     testicle,  773 
Attic  disease,  483 
Auditory  vertigo,  489 
Aural  exostosis,  480 

—  forceps,  479 

—  polypi,  484 

—  specula,  476 
Axillar>'  aneurysm,  285 

—  artery,  ligature  of,  293 

—  pad,  423 


Bacilluh,  9 

—  anthracis,  139 

—  coli,  307 

—  of  tetanus,  155 

—  of  tubercle,  46 

—  typhosus,  201,  203,  204 
Back,  injuries  of,  362 

—  sprains  of,  362 
Bacteria,  parasitic,  10 

—  pathogenic,  10 

—  pyogenic,  23 

—  saprophytic,  9 
Bacterium  termo,  10 
Baker's,  Morrant,  cysts,  231 

—  operation  on  tongue,  535 

—  trdclieotomy  tube,  583 
Balanitis,  729 

Ball's   method  of  radical  cure    of 

hernia,  643 
Bands,  strangulation  by,  607,  614, 

618,  622 
Bank's  operation  for  hernia,  640 
Barker's  method  of  radical  cure  of 

hernia,  641 
Base  of  skull,  fracture  of,  330 
Bnssini*s  method  of  radical  cure  of 

hernia,  643 
Rattcy's  operation,  784 
Bedsores  in  spioal  injuries,  365 
Bellocq's  sound,  552 
Biceps  tendon,  i-upture  of,  187,  408 
Bigeiow's  classification  of  dislocation 
of  hip,  436 

—  operation,  712 

Bishop's  method  of  radical  euro  of 

hernia,  641 
)}Iack-eye,  348 
lUndder,  aspiration  of,  750 

—  atony  of,  705 

—  calculus  of,  709,  720 

—  cancer  of,  706 

—  diseases  of,  702 

—  extroversion  of,  702 

—  foreign  bodies  in,  405,  407 

—  inflammation  of,  703 

—  irritability  of,  705 

-  -    malformations  of,  702 

—  paralysis  of,  705 

—  -    ]>uncture  of,  750 

—  rupture  of,  400 

—  sacculated,  732 

—  in  spinal  injuries,  336 

—  stone  in,  TO^,  Vlvs 


ISutii',  absi-c^s  .)(,  215 

—  niltlnyiini  in,  -j-jg 

—  atroiihjof,  21  r 

—  canosr  of,  2-28 

—  caries  of,  208 
~-    cjfflts  ill,  229 

—  (iweaaea  of,  2O0 

—  ■  fracture  of,  168 

—  hypartrophyof.  217 

—  inflainmatLon  of,  aOi) 

—  injuries  of,  158 

—  iipomn  of,  22S 

—  niollUies  ossjum,  221 

—  necrosis  of,  210 

—  pulwtiU  liinioiii's  of,  2a7 

—  rieketB  in,  217 

—  saroonia  of,  226 

—  sflerosis  of,  207 


tllilercle  of,  217 

tumours  of,  223 
uk'enttioi]  of,  20S 
vaHciilnr  tiimoiLra  in. 


Hoiiy  iiiiltylosiB,  249 
now-li'gs,  802 
Ii<i»vl(»M  Intestines 
Boi  sjilint,  4e« 

Rraoliial  artsry,  atieurj 
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Calculus  iu  female  bladder,  720 

—  of  kiihiey,  694 

—  of  prostate,  726 

—  salivary,  527 

—  in  urethra,  745 

—  urinary,  700 

Callaway's     test      for     dislocated 

shoulder,  411 
Callisen's  operation,  627 
Callous  ulcers,  35 
Callus,  161 

Calmette's  antitoxin  scrura,  106 
Cancellous  exostoses,  223 
Cancer  {sec  Carcinoma). 

—  bodies,  64 
Cancrum  oris,  526 
Carbuncle,  319 
Carcinoma,  78 

—  acinous,  79 

—  adenoid,  83 

—  of  bladder,  706 

—  of  breast,  793,  797 

—  of  bone,  228 

—  -    colloid,  80 

—  columnar-celled,  83 

—  cylindrical,  83 

—  dissemination  of,  79 

—  encephaloid,  80 

—  epithelial,  81 

—  hard,  76 

—  of  jaw,  547,  550 

—  of  kidney,  694 

—  of  lip,  519 

—  medullary,  80 

—  —    of  nose,  559 

—  of  Q;soj[)hagu8,  566 

—  of  penis,  702 

—  of  prostate,  726 

—  of  rectum,  684 

—  rodent,  524 

—  scirrhous,  79 

—  of  scrotum,  755 

—  soft,  80 

—  spheroidal  celled,  79,  80 

—  squamous* celled,  81 

—  of  testicle,  772 

—  of  tongue,  532 

—  of  tonsil,  543 

—  treatment  of,  84 

—  varieties  of,  79 

—  of  vulva,  720 
Curden's  amputation,  814 


Cai-diac  end  of  stomach,  dilatation 

of,  634 
Caries,  208 

—  dry,  208 

--     necrotica,  209,  211 

—  sicca,  208 

—  of  skull,  469,  485 

—  of  veitebrse,  596 
Carotid  aneurysm,  285 

—  artery,  ligature  of,  290,  291 
Carpus,  dislocation  of,  421 

—  fracture  of,  431 
Cartilaginous  tumours,  68,  224 
Castration,  773 

Cataract,  505 

Catarrh  of  antrum,  563 

—  of  bladder,  704 

—  of  ear,  482,  487 

—  chronic  nasal,  553 

—  ethmoidal  sinus,  563 

—  frontal  sinus,  563 

—  sphenoidal  sinus,  563 
Catheters,  passage  of  coude,  725 

—  ^     of  Eustachian,  477 
Cautery,  in  hemorrhage,  117 
Cavernous  angioma,  305 
Cellulitis,  136 

Central  necrosis,  205 

Cephalalgia,  trephining  in,  474 

Cephalhaimatoma,  324 

Cerebral  convolutions,  342,  473 

Cerebro-spinal  fluid,  331 

Cerumen  m  ear,  480 

Cervical  vertebite,  disease  of,  602 

Chalazion,  494 

Chancre,  52,  700 

Charbon,  137 

Charcot's  joint  disease,  247 

Cheeks,  diseases  of,  484 

Cheniiotaxis,  2 

Chemosis,  562 

Chest,  contusions  of,  368 

—  injuries  of,  368 

—  operations  on,  374 

—  wounds  of,  368 
Chilblains,  318 
Choh'cystectomy,  631 
Cholecystcndysis,  631 
Cholecysto-enterostomy,  631 
Choiet^stotomy,  630 
CholedochoenteroHtoniy,  632 
Choledocholithotomy,  632 
CholedochostouiY,  ^'-^'^ 


I 


J-liiH'^  splints,  I.; I.   iH- 

*  loiica'  in  hone.  21;j 

<-'Iov<«-hiti-h,  415 

Club-toot.  802 

CWk-8  operation  for  stricture,  742 

--    liajuiorrha^a.,  11  (j 

toleetomy,  til  9 

Colibneillosis,  «11 

ColIapi«.  (wrSnncK). 

('oIle«'  fm<rturi',  4;ji 

--     law,  fil 
Colloid  eaneer,  80 
C<»lobonia,  V.Kt,  r»()2 
ColotoTuy.  ()2<;,  (527 
Coinniiiiuteil  fracture    }yj 

Coiumou  carotid  arlc-v/i.^ture  or, 

^  ^'«nil>"»Hd  <lislo<-^iti..ii,  178    18-> 

I  1  '  —     IVacture,  171 

OoinpreKsion  in  aneurysm,  271 
—     olin-jiiu,  :i:u 
I  Concussion  of  brain,  UMi 

/'  ~     olJipiiial  c«.rd,  :iii7 
^on<  y  es.  fnicture  throu-b,  129 
Condylomata,  r,i 

Coufrenital  dislorations  of  bin    W> 
—    bernia,  titJi  n  ^o- 


r     I  Ccmicai 


—    inalforniation  ofrc-tum,  ti7> 
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C 
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( 


i'iii'ii«->     'i\r\ 
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Cysts,  in  bono,  228 

—  congenital,  89 

—  dentigerous,  546 

—  dermoid,  89,  527 

—  extravasation,  85,  86 
--  exudation,  85 

—  hydatid,  88 

—  implantation,  87 

—  Meibomian,  494 

—  milk  cysts,  793 

—  mucous,  86 

—  pancreatic,  636 

—  ivarasitic,  88 

—  proliferous,  87 

—  ranula,  527 

—  rctcntiou,  85 

—  sarcomatous.  76 

—  sebaceous,  85 

—  serous,  87 


Dead  bone,  characters  of,  211 
De  Carte's  tourniquet,  276 
Deformities  of  nose,  500 

—  of  feet,  802 

—  of  knee,  800 

—  of  neck,  799 
Delirium,  traumatic,  125 

—  tremens,  126 
Dentigerous  cysts,  546 
Deposits,  urinary,  697 
Depressed  fracture  of  skull,  327 
Derbyshire  neck,  589 
Dermoid  cysts,  89,  527 
Diabetic  gangrene,  43 
Diapedesis,  3 

Diaphragmatic  hernia,  670 
Diathesis,  strumous,  49 

—  hemorrhagic,  62 
Diffused  aneurysm,  268 
Dilatation  of  stomach,  634 

—  of  stricture,  736 
Diphtheria,  laryngeal,  574 

—  wound,  137 
Diplopia,  516 

Direct  inguinal  hernia,  662 
Discission    operation   for    cataract, 

506 
Dislocations,  178 

—  causes  of,  178 

—  comi>ound,  178,  182 

—  congenital,  182 

—  extension  in,  180 


Dislocations,  manipulation  in,  180 

—  special         {see        Special 

Recionh). 

—  symptoms  of,  178 

—  treatment  of,  180 

—  unreduced,  179 

—  varieties,  178 
Dissecting  aneurysm,  268 
Dissection  wounds,  104 
Distal  ligature,  282 

Dorsalis  pedis  artery,  ligature  of, 

299 
Dorsum  ilii,  dislocation  on,  436 
Double-inclined  plane,  457 
Douche,  nasal,  555 
Drainage  tube,  98 

—  of  ])ancreatic  cyst,  636 

—  of  ]>ericardium,  374 

—  of  pleura,  374 

—  of  wound,  97 
Dressing,  101 
Drill-bone,  256 
Dropsy  of  antrum,  546 
Duct  cancer,  83 

Dugas'    test      for    dislocation     of 

humerus,  411 
Dumb  rabies,  151 
Duo<ienostomy,  634 
Dupuytren's  contraction,  260 

—  splint,  465 

Dura  mater,  blood  beneath,  336 

—  fungus  of,  345 

—  inflammation  of,  343 

Eah,   bleeding  from,  in  fractui-ed 
skull,  331 

—  catarrh  of,  482,  487 

—  cerumen  in,  480 

—  diseases  of,  475 

—  examination  of,  475 

—  foreign  bodies  in,  349 

—  wax  in,  480 
Ecthyma,  54 
Ectopia  vesicae,  702 
Ectropion,  495 

Eczema  of  external  ear,  478 

Eczematous  ulcer,  35 

Elbow  joint,  dislocation  of,  418 

—  excision  of,  252 
Electric  stroke,  110 
Electrolysis  in  aneurysm,  283 

—  in  ncevus,  306 

—  i  n  str IclvLW ,  1 VI 


^^^IH^^^^H 

fi-2N                                                        INI.KX. 

ElsphnutiiLiii*  Hcroti,  75A 

Erroni  orrofmotion,  614 

—    ofUieUbium,  776 

El7lll^>la^  131 

EUis'  inetliod  of  treatu.g    fm<:tnre 

—    ctllnUr,  136 

of  the  clavicle,  42S 

Embolic  abscesses,  U; 

Enib.>lisiii,  fat,  175 

—  phlegmonous.  131 

—  alroi.lr,  133 

Emmetruiria,  r>14 

Esiiian-h* IwntlagK In »ni'iuy*iii,  27« 

KnipronthoWnns,  ISO 

Encephalitis,  343 

Elhnioidiil  uniWH,  laUrrh  of,  663 

Enceufaulocele,  430 

Enituchinn  mtlifltiT,  477 

KiMaion.ofb«Mt.7B8 

—    of  jaw,  548,650 

Eiicy»tf.i  heriiii,  661 

-    of  joiijls,  aei 

—    hydrocele,  760 

—    oflairnit.  587 

Endarteritis,  263 

—    ofr,H:lHm.e8(l 

EudcutPal  SHrcoma,  326 

-     ofl«ti.',le. 

-     ofloii^u.-.  f,;ll 

EntcrilK  813 

Eltertic^s.  .pii.nl,  fiDS 

EntcMcule,  638 

Entero-epiplowle,  esa             - 
£uterarrl>aphy,  386            ^^ 

ExoiihtbalMii.-  uoltr«,  680 
Exostosix.  uiinU,  480 

—    eHiicolloiu.  l»t                               1 

Entropion,  465                    ^H 

—    cumpacl,  2-15                                 1 

EnnroniH.  721                        1 

Extcnaioii  orili-stiiiifi,  367 

K|>i««utlin9,  4t5 

-     in  di>lw*tSuri,  18(1 

Eiiidldyniitis,  766 

E|]ie1ollLE,  Moundi  oF.  353 
Epik-psv,  fooal,  47* 

-    withpull«r«.*lB 

Exlemul  carotid  ortery,  llfpitDniaT, 

-    trephining  in,  474 

'291 

Epilcptiforui  neuralgiB,  311 
Kiiipliora,  4P5 

—     lime  artery,  llgattin  of.  »5 
Bxlmcapaular  Im'lan   of   tonnr, 

464 

i20 

of  Ixuntam, 

—    fticture  through,  Jf.3.  4S8 

fM 

ExlniviiMitlon  of  1<lao>l  In  bmln,  3ST 
ill  cmniuni,  SSC 
—    ofnrinp,  741 

^S^iS  600  ' 

Kxtrovo»ion  of  bUddw,  7»ia 

Eye.  di«a...-  of,  m 

BpuLxirSBl 

—     .■fin.li.allou  of.  Sn 

Er.itheii„Lu«,  ai 

-     vXH>ijitiatl<'iinl,4S0 

—     of  bone,  328 

Eyi-lid-.  diseiiHOH  uf.  491                         1 

-    .ifpiiriN.  Ml 

—    iiyuri™  of.  848             ^^mM 

—      of  rPHOpllilJ-llS.  SSS 

^^^^ 

—    otptiila,  roa 

rAi'R,  liuurJOH  Of,  84«         ^_~^^^| 

-    ofrecluni,  flH4 

r'acial  nrtvrv,  ligatui*  of,  ttfl^^^^H 

—     ofa.TOI1IMI,  75fi 

-                                       '^^^H 

—    of  tonguf,  633 

F<wulUti^c  i-artuiics,  30        ^^^H 

Bl'ulLt,  541 

FtBcal  ah«.'.->».                         ^^^H 

Eru»ir...uf,iuiiit8.a5I 

~                                        ^^^H 

Errors  oC  flt,:oniiiiodBlioH,  5U 

F«.;^.,                          G07,  >^^^| 
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Fallopian  tubes,  diAcasos  of,  779 
False  joint,  165 

—  passage,  734 
Farcy,  149 

Fasciflp,  diseases  of,  260 

—  contractions  of,  260 
Fat- embolism,  175 
Fatty  tumour,  67 
Fauces,  diseases  of,  542 
Feet,  deformities  of,  802 
Female  genitals,  diseasirs  of,  775 

—  —      injuries  of,  404 

—  bladder,  stone  in,  720 
Femoral  aneurysm,  287 

—  artery,  ligature  of,  297 

—  hernia,  665 
Femur,  dislocation  of,  435 

—  fracture  of,  450 

—  —    of  condyles  of,  457 

—  —    of  neck  of,  450 

—  —    of  shaft  of,  453 

—  —     of  trochanter  of,  453 

—  separation  of  epiphyses  of, 

453,  457 
Fever,  hectic,  28 

—  inflammatory,  13 

—  traumatic,  simple,  13 

—  —    septic,  14 

—  urethral,  734 
Fibro-cellular  tumoui-s,  66 
Fibroma,  66 

Fibula,  fracture  of,  461 
Filaria  sanguinis  hominis,  756 
Fingers,  amputation  of,  816 
First  intention,  union  by,  93 
Fissure  of  anus,  673 

—  of  Rolando,  341 
Fistula,  29 

—  faecal,  659 

—  in  ano,  680 

—  recto-vaginal,  778 

—  salivary,  350 

—  urinary,  743 

—  vesico-intestinal,  706 

—  vcsico-vaginal,  777 
Fitzgerald's  operation,  809 
Fixation  of  kidney,  697 
Flap  amputations,  812 
Flat-foot,  805,  811 
Flexion  in  aneurysm,  277 
Focal  epilepsy,  474 
Follicular  pharyngitis,  527 
Foot,  amputation  of,  817 


Forceps,  artery,  118 

—  aural,  479 

—  pharyngeal,  563 

—  torsion,  120 
Forcipressure  in  hajraorrhage,  119 
Forearm,  amputation  of,  815 

—  fractures  of. 

Foreign  body  in  air-passages,  360 

—  in  bladder,  405,  407 

—  in  bronchi,  360 

—  in  cornea,  500 

—  in  ear,  349 

—  in  eye,  495 

—  in  intestine,  607 

—  in  larynx,  360 

—  in  nerves,  199 

—  in  nose,  348 

—  in  oesophagus,  358 

—  in  pharynx,  358 

—  in  rectum,  403 

—  in  trachea,  360 

—  in  urethra,  405,  407 

—  in  vagina,  404 

—  in  vitreous,  511 
Fractures,  158 

—  causes  of,  158 

—  combined   with   dislocation, 

175 

—  complications  of,  174 

—  compound,  171 

—  crepitus  in,  160 

--     witii  dislocation,  175 

—  general  pathology  of,  158 

—  greenstick,  430 

—  implioAting  a  joint,  1 75 

—  malunited,  170 

—  reduction  of,  163 

—  signs  of,  159 

—  special  {see  Regions). 

—  treatment  of,  162 

—  imion  of,  160 

—  ununited,  165- 

—  varieties  of,  158 

—  vicious  union  of,  170 
Frankel's  nasal  speculum,  553 
Franks'  suture  in  gastrostomy,  571 
Freuud's  oj)eration,  784 

Frontal  sinus,  catarrh  of,  563 
Funicular  process,  hernia  into,  661 
Fungus  of  dura  mater,  471 

—  haematodes,  80 
Fumeaux  Jordan's  operation,  816 
Furuncles  ol  xaftaXwe^  ^^ 
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Iritis,  501 

—  serous,  504 

—  quiet,  502 

—  synhilitic,  56,  501 
Irreducible  hernia,  646 
Irritable  bladder,  705 

—  ulcer,  85 
Jschaemic  rigidity.  176 
Ischiatic  hernia,  671 
Ischio- rectal  abscess,  679 
Ivory  exostosis,  224 

Jaboi'lay's  oi)eration,  591 
Jncksonian  epilepsy,  in   tumour 

brain,  472 
Jaw,  abscess  of,  544 

—  closure  of,  545 

—  diseases  of,  544 

—  dislocation  of,  352 

—  excision  of,  546 
fracture  of,  350 

—  necrosis  of,  545 

—  subluxation  of,  353 

—  tumours  of,  546,  549 
Jejunostomy,  634 

Joints,  ankylosis  of,  249 

—  Charcot's  disease  of,  247 

—  contusions  of,  1 77 

—  discuses  of,  229 

—  dislocations  of,  178 

—  erasion  of,  251 

—  excision  of,  251 

—  hysterical,  251 

—  injuries  of,  177 

—  loose  bodies  in,  248 

—  neural^a  of,  251 

—  resection  of,  251 

—  rheumatoid  arthritis  of,  243 

—  sprains  of,  177 

—  stiff,  249 

—  tuberculous  disease  of,  237 

—  wounds  of,  183 

Keith's  dressing,  732 
Keloid,  322 
Kelotoniy,  (551 
Ker.ititis,  499 
Kcratoconns,  500 
Kidney,  abscess  of,  689 

—  aspiration  of,  695 

—  cakuhis  of,  691 

—  cysts  of,  694 


I    Kidney,  excision  of,  696 
!       —    inflammation  of,  687 
!       —    oi:K?rations  on,  695 

—    ruptui-e  of,  377 
I       —    surgical  diseases  of,  687 
'       —    tuberculous,  693 
'     ^  —    tuhiours  of,  624 
Kocher's  method  of  excising  tongue, 

I    Knee,  dislocations  of,  446 
I       —    excision  of,  255 
^—    sprains  of,  434 
Knock-knee,  800 
^^      Krasko's  operation,  687 
i    Kyphosis,  595 


Labial  glandular  tumours,  519 
I    Labium,  abscess  of,  775 
I       —    adhesion  of,  775 
I       —    cysts  of,  776 

—  elephantiasis  of,  776 
I       —    epithelioma  of,  776 

;       —    hrematomji  of,  404 
,       —    tumours  of,  776 
,    Laboi-de    method    of   treatin<'   as- 
phyxia, 111 
,    Lacerate<l  wounds,  103 
;    Laceration  of  brain,  339 
,    Lachrymal  abscess,  496 

—  apf»aiMtus,  disease  of,  494 
Laminectomy,  367,  601 
I-angenbeck's  operation,  253,  548 
Laparotomy,  621 

Lardaceous  disease,  28 
Laryngeal  dif»htheria,  574 

—  phthisis,  576 
Laryngectomy,  587 
Lar}'ngitis,  5/" 2 

—  acute,  572 

—  chronic,  572 

—  membraneous,  574 

—  a'dumatous,  573 
Laryngo-v  ope,  method  of  usin  ',  573 
Laryngotomy.  584 
Laryngo-trachfotonjy,  586 
Larynx,  contusions  of,  335 

—  disease  of,  572 

—  exanjination  of,  572 
-—    extirpation  of,  587 

—  foreign  bodies  in,  360 

—  fracture  of,  356 

—  iiillammation  of,  572 
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I.<rl)toiii«'i!iiiunti>.  :*.  i:; 
T.»'iu-i>)i].iki.i.  'I'.Ui 
Tj»-uk;«iiii.i.  ;;m:i 
L«fiikom;ifii.  .'>(iO 
Ligutur*'  in  am-mysin,  -J?/ 

—  of  arU'rii's,*l»0,  IIS,  liSS 

—  ^angiviir  aftiT,  -J?!) 

—  in  lucnionlin;;*'.  lis 
III                        !                                 —     TIuntiM'ian,  27JS 

!|  —     rnlfs  lor.  2sS 

\'.[  —    f^t'fondaiv  IiKMiionlia^i' aft(»r, 

'  1  111.  2t)2 

Lij^litnin-;  .stri»kr,  110 

Jiini-ar  luortotomy.  iJ84  ] 

Linos    t»f    in«ri.si«»ii    in    abdoniinal 

operations,  »)21 
Lingua]  artiTV.  ligaiun-  o\\  2}»2 
Lifionia.  07 

—  nasi.  r»r»o 
Li]>s,  aJcnoina  «'f.  r»ll* 

—  carlninclo  of,  ."ilii 

—  ohaniTi'  ut",  51  *J 

—  —     dia«;nosis  of,  52i> 

—  I'vsts  ol,  frm 
1  I                                                         —     (liseast's  <if,  r>lS 

—  •'j»itln'li<inia  nU  r»10 
■  ■  '                                                     —     tissiiros  wf,  ;"»ls 
J .  !                                                      —     luMjies  <)f.  i'llii 

;  —     liy|M'itro|»liv.  CtM^ 
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Manipulation  in  dislocations,  180 

—  —    —    of  hip,  441 

—  —    —    ofshouMt-r,  414 
Manning*s  s])Iiiit,  459 
Mastitis,  785 

Mastoid  disease,  485 
Mayo  Robson  8  treatment  of  spina- 

bifida,  n87 

—  —       treatment  of  fractnre 

of  patella,  460 
Maunsell's     method     of     nnitiiig 

divided  intestine,  386 
McBnrney's  point,  61 7 

—  method   of   milical   cure  of 

hernia,  643 
Meatns,  diseases  of,  479 
3Ieckers  gan<rlion,  excision  of,  314 
Median  lithotomy,  720 
Medio-tArsiil  anipntation,  818 
Medullary  cancer,  80 
Meilx>mian  cvst.  404 
Melanotic  sarcoma,  74 
Melonseetl  boili^s,  258,  261 
Membrana  tym[>aTii,  appearance  of, 

4/0 

—  artificial,  483 

—  j)erforation  of,  482 
Membraneous  conjunctivitis,  407 

—  laryngitis,  574 
Meniere's  disease,  489 
Meningeal  artery,  rupture  of,  338 
Meningitis,  343 

—  in  ear  disease,  486 
Meningo<*ele,  469 

—  spinal,  603 
Meningo-Huceph  ilitis,  343 
Meningo-myelocele,  603 
3Iercurial  teeth,  60 
Metacarjjus,  dislocation  of,  421 

—  fracture  of,  434 
3Ietastatie  abscess,  144 
Metatarsal  bones,  dislo(;ation  of,  450 

—  —        fracture  of,  467 
Microcephaly,  474 
Micro(;occi,  9 

Micrococcus  gonorrhoea,  728 

Micro-organisms,  8,  23 

Microphages,  6 

Middle  meningeal  artery,  hemor- 
rhage from,  338 

Middle  ear,  diseases  of,  481 

Mikulicz's  operation  for  removing 
thyroid  gland,  591 


Milk  cysts,  793 
Mixed  sarcoma,  76 
Mollities  ossium,  221 
Molluscum  contagiosum,  317 

—  fibrosum,  C7 
Monarticular  rheumatism,  244 
Morbus  coxfe  >;/!  Hii*  Diskask). 
Morrant  liaker's  cysts,  2'?1 
Mortitication,  37 

Morton's  iluiil.  605 
Mouth,  diseases  of,  525 
Mucocele,  496 
^fucrous  cysts,  86 

—  membranes  syphilitic  alfec- 

tions  of,  54 

—  tubercles,  54 

—  tumours,  69 
Mulberrv  calculus,  701 
Multilocular  cystic  tuuuturs,  547 
Multiple  exostoses,  224 
Mumps,  587 

Murphy's  button,  389,  623 

—  meth(Ml   of"  uniting  intes- 

tine, 388,  394 
Muscdes,  abscess  of,  256 

—  atrophy  of,  256 

—  (rontusions  of,  185 

—  degenerations  of,  256 

—  diseases  of,  256 

—  gunimata  in,  256 

—  hypertrophy  of,  256 

—  inflammation  of,  2,'56 

—  injuries  of,  185 

—  ossification  of,  256 

—  rupture  of,  185,  408,  434 

—  8i)niins  of,  177,  408 

—  tumours  of,  256 

—  woumls  of.  185 
Muscle-tumours,  71 
Muscular  tic,  316 
Mydriasis,  502 
Myeloid  sanr  una,  76,  54  \ 
Myo- fibroma,  67,  71 
Mvoma,  71 

Myopia,  515 
Myositis,  256 
Myxoma,  69,  315 


N.^-'Ais,  305 

—  capillary,  305 

—  venous,  30.") 

Nails,  diseases  of,  318,  322 
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I 


.>  itlllOl  III    •'KUll,    ••  1 

Ni'i-k.  (lct('iniiti<->.  oT.  77'.' 
injuries  dI,  •';.'>:; 

—  wt^im<U  ut.  .■'>.''.') 
X«'«i()l)iosis.  ;|S 

Xerrusis.  210 
:  —     <rc'iitial.  'J05 

—  in  ear  <liM'as«',  1^.'^ 

—  I't  Jaw,  f»4r» 

—  -     of  imsal  holies,  't'tCy 

—  <»f  ]>alnti*.  i»4l 
11                                                                  —     IKTiplirial,  21 1 

]»ho.sj»luinis,  '21  <> 
•  -     fiuiet,  21 1 

—  of  skull,  212,  4G1* 
Xrcrotonne  «»st»M»j>Iasti«[iu*.  2ir» 
X're'lle  in  palm.  4i»'.» 

—  -     holder,  loo 
Nei^tlles,  palate,  .'»3S 

—  -     Smith's,  .'.:i8 
-     siir^ifjil,  1«>0 

y  Xelatun's  liiu'.  l-'iT 

—  o}ii.*nitioii,  ili'Ti 
i                                                            -  -    splint,  1.T2 


i: 


i 


Ne[ihn'«tomy,  MIMJ 
'  N«'phriti^.  (5S7 


I 


I 


I 
i  I   I 


.simjih'  iiit«'r.>titial.  6^7 

-  -     suppiirativt*  or  seplie.  tJ^S 
Xi-]»hri>-lilln>tomy,  i\*jt\ 
Xrphrorrapliy.  f)!»7 
Xi'phnittuny,  •;!•;'• 

Xi-i  vr-Ljraftiii;;,  1J*S 

—  stii'tfliiiiir.  :;12 


Ophthntmia,  iUtt 

—  iHlairlinl,  498 
~    goiiorrhcfll,  4fl6 

—  gniiiuliii',  -197 

—  nu-nibrauBous,  JS7 

—  iiim-o-[)uiiiliMit,  498 


—  phlycleiiiiinr,  4118 
Oplitlialiiiojilegia  extcviia.  G18 
Ophtlialnio>«ape,  i»2 
OpUtbolniios,  ITil! 

Optic  n.'r\'i>.  durnsca  of,  508 

—  iienritU,  SOS 
Orbit,  <IUen>j(^  (if,  f>13 
Orbilnl  aneurysm,  265 
Omhitia,  wiii)>lir,  'M 


—  syiiliilitir,  7«9 

—  tDbcrculuiis.  rti7 
Orthoixpiliu  aurjtery,  79fl 
Oa  ralRi*,  rrartiiw  of,  46> 
Oneoiis  tninuurs,  69 
Oiteflin,  \im 
Osteo-arthritiis  244 
OHtco-lnalndu,  221 
Otitea-nivalitiH,  204 
Oateo-poroais,  HI 
Osteo-wircoiiia,  23« 
OatM-wIerosia,  20'i 
OBteuclsKia,  SOI 
Oateoiiia,  Si>,  ^23 
Osteoiihytvs,  240 
Oateiiplaxtu-  o^teitiH.  2(17 
OHtcotoiiiv.  801 
OtoniTiiuis.  4S0 
Otcinfiipa,  4S2 
OvariiMi  linipsy,  'SO 

Ovarii'd,  ilixeas^'n  of,  779 

OvHriotouiy,  (81 

Oxalate  of  lime  takiili,  701 


ilisi'iiw,  li*:j 
Pnchymuiiiiixiti!*,  :H3,  ,197 
I'iiiiiliil  Hiibi.'utanruiiit  tiintoii 
I'aiate,  ck-ft,  5:17 
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PaUtp.  Jisenscs  of,  537 

—  operation  for  cloauiB  of,  538 
Palm,  needle  in  the,  409 

—  wouDiU  of,  403 
Palmar  arch,  wauiiiU  of,  403 

—  bni-Bal  gnliglioii,  258 

—  fascia,  contmclioii  uf,  200 
Pancreatic  cyats,  Jiiiiiiage  of,  6S6 
Pautiun,  499 
rKHophthaltniti«,  503 
Papitilia,  509 

Papilloma,  70 
Papillo-retiiiitis,  509 
PnrH.'eiitesia  abiloininis,  rt30 

—  of  poricnnliiini,  875 

Paralvsis  of  bla.ldci-,  70.'. 

—  ■  (if  third  nerve,  332 

till,  tfl7,  821 
Parapbitnoaix.  751 
Pami'itic  baeteria,  9 
~     cysts,  BB 
:    ['arkcr'a  caimula,  581 
Paronychia  ti'ridinusa.  25S 
Paroatcal  lari'oma,  22fl 

—  li]>oma.  ■2^5 

PuiLtid  ({Und,  ilisenscN  iif,  587 

—  tuinonrs  of,  588 
I'jrotitis,  587 
Parrot's  tiodcs,  61 

Pnstt'ur's  Ircalnient  ol'bvdrnpiiobia, 

153 
['ntclla,  burxa  over,  282 

-'     (iiiiloeation  of,  445 

—  fracture  uf,  458 

—  riding  iiF,  230 

—  wiring,  480 

Patellar  ligatuont,  Khortetiiugor,146 

Pathogenic  bacleria,  9 

Piiii1*^<  method  of  niiiting  divided 
intestine,  387 
I       —    tnljes,  822 
'    Pelvis,  fracture  of,  398 

—  iiiJLirieaof,  3M8 
Ppuiiibinna,  54 

IVnctiTitiliK    wounds  of  nlidoiiieu, 
379 


fi>tul:i.  7  I.". 
Ini  Iii.i.   'iri 

—  >i  ••ti<iii.  7 4(1 

r<'lill<J»lilitic  ;il.srt>-.    t,^\i 

1'fiiin.iuii,  niptun'  of,  40;, 
IVi'ioste.'il  al>*««'(s.s,  -Jol 
-"     ikkIc,  2i)y 

Pnioslitis,  -JOO 

—  acuU',  2i'l 

-     (lill'ii^r,  2'»l 

—  iiifi'i'tivc,  2i»l 

—  .sinipli'.  -Jul 
IVriprot'litis,  r,7*j 
?eiii»iv»st.itic  jiImt.-ns,  7-ji 
IVritoiiiy.  4i»'.< 
IVritoin'iiin,  inHiiiiiiiijiticii  of,  ajO 

—  -     iiijurirs  (if,  :;7tj 
!'j                                                             -     l.Krratiou  of,  .';7'» 

I  *  —     tiiiiiniatir.  :i'.*:i 

IViityplilitis,  (;i().  ♦;ii;.  diji 
l'liH«^ii|;i  iin,  :;  1 
riia;,'t'(l:i'iiic  clmiH-iv,  rTil 

iil't-r,  :{» 
lMia;»uryto.sis,  2 
PIialaii;<.'s,  ili.slorati.in  rif.   J-Jl,   i:,o 

fractuif  (if,  \:a,  4!;7 
riiaiyii;;cal  al)Ni-.>Sj  'ic;, 
Ph.  ry Ileitis,  ;')(>.'» 
niaryn^'dtomy,  .'Mj 
IMiarvnx.  atlnioid  I'luwiliv  nr  ".i:j 


Prcssarc  in  aneuiyiiiii.  274 

Py«g.^uic  mi.ro-..rff.ui»ms,  23 

Primary  di'twueiution  of  arlrriea, 

—    zone,  22 

2fl5 

Pyo-ne].h«,His,  090 

—    Ban..,  52 

Pyo-Wpius,  783 

—    hiemorrhasfp,  118 

—    union  or  wounds,  1»3 

Proctilia,  873 
Prolapge  of  laug.  37» 
—    of  rectum,  074 

1   Ql'lETlnlis,  503 
—    nei'rosia,  214 

i^uiiiay,  541 

Proiitcwis.  513 

Prostata,  abwes!)  of,  723 

~    <.-al<:nli  of,  726 

;    Rabies.  151 

—    aUi'saea  of,  723 

1    Kadial  afk-iy,  ligatniv  of,  294 
Ra<iicBlenre.  ofWmifl.  B40 

—        —    of  fviiion.1  hernia,  0*3 

—    ol'    umbilical    hfrnis, 

Urfied,  748 

—        —    ofvarieoccle,  783 

—    tul>frcl«  of,  72fl 

!   Bndiu'i,  dislcatiou  of.  418, 120 

I-rostaUtk,  723,  721 

—    fracture  of.  430 

Protozoa  in  tai.rer,  64 

—    and  ulna,  fniutnro  of,  430 

Praritua  aiii,  673 

1    lUiln-ay  sjiine,  397 

—    vulva;,  778 

Kanula,  80,  527 

1   Rarefviufi  osleitin,  207.  208 

PMudai-throsis,  166 

Kay  ('unKiis,  140 

I-seodoglioma,  501 

Kii.vnuu.rs  distaai!,  44 

Psoas  nlwci-KS,  597 

1   RfactionafiiTsliofk,  121 

Psonisi«niis,  84 

—    alliT  bums,  108 

Pterjwum,  49S 

—    of  iti-ffl-nemlion,  197 

Ptosis,  332,  495 

Rt^tal  litniia.  071 

Pubui,  iluloi-ation  on,  lio 

R«Ctowle,  405.  779 

Pudenda,  injarie-  of,  404 

Reclo.i-sj;inal  ftstnla,  778 

Pndendtllurmiu.  tin 

Reotura,  oailcer  of,  684 

—    diwanes  of.  672 

Pulpy  ilegeneriit  ion  of  joiuta,  337 

—    fwrision  of,  886 

PDliatiletuin<.u»«ri>oiie,  229 

—    fijiHu™  of.  87.1 

Punrtan^d  fnuaure  oftikull,  323 

—    foioign  botliea  in,  403 

—    *..unil.  IW 

-    injurl™  of.  40S 

PnnoiuTB  ..n.liuia.r,  75(1 

Puralent  <;aturrli  of  tnr.  482 

-    nndigniint  striitnre  of.  884 

Pus,  HiHOirters  of,  23 

—    imlvnua  of.  682 

—     foiHintion  of,  21 

—    [iMlaiw  of.  674 

—    vniistiBB  of,  23 

-    slrictW  of.  684 

—     Hviiliilisof,  6S3 

Pntrvfartion,     preveiilioii     of.     in 

-    u"l',.r  of,  873 

wonnd«,  100 

—    villous  tumour  of.  682 

Pyieinia,  144 

Kf.-i.rmit  liirnifirrliage.  113,  120 

Y^XVui,  887 

Uednclion  "eu  ninase,"  657 

Pyelo-nejiliriti.",  I1.S7 

Pylorectoniy,  63.1 

1       _        _    oIrIiouIiIh-.  411 

I^Ioniiilusty,  U34 

—        —          —    l.v    oiien    in- 

'  .;Uit>D,  417 

N40  rai. 

KtHlui'liDii  orUUlwntioti  of  hip,  441 
—  —  of  hi|i    liy 

0]*u  nici^ioii.  415 
R«er-kniil.  IKI 
Reevfii'  (iperHtinn,  SOI 
RefriU'tiou,  en'ore  of,  514 
KM'a     iiititlKHl     of     Domprnuiiu; 

BUBuryam,  277 


Kqinir,  iiroccss  of,  111  fWctUWn,  IflO 

—    ill  w,.iiiids,  91 
Rewctiuii  of  jciiila,  2S1 


Keoidiial  Jtl>9i.'e«a.  2'J 
Betainrd  t<atu.  771 
Rftciitinn  cyitu,  85 


Rupture  of  iDiiw-lv,  ISL,  4<M.  Ml 

—  or  auo;i)iiiKus>  afi  7 

—  or  pri'«ramm,  371 

—  «r  pvrinwUDi,  40S 

—  or  >tomai']i.  877 

—  ortewlon.  1S7,  a7a,  tfH 

—  ornrutlira.  402 

—  ft  vdna,  iy4 


—  ^liiiMvr,  TSa 

HncCu-iUnii  jwlut,  diii«w  bi,  a* 

SoliiiD  Bolutioii,  infiwoii  oi,  II 

S«livnry  colciiliw.  flS? 

—  flstiiin,  aiu 
SulpinRltiii,  TKJ 
Sapnrnilk,  130 
aajtroptijEie  iMCtnria,  t 


8«r'-<ii 


71 


•■yy. 


'.boo 


—    j>liarvji£<'al  ul>«oMa,  saS,  S9S 

Rhngnilcv,  o4 
Kbeumntoidai'tiiiii 
Rhinitis,  fiSS 
Rhinolillis,  .107 
Eliinosi-leroimi.  6l)4 
Kliiii'i 


alrroUr.  74 

—  of  Imue,  SM 

—  of  bmwt,  7111 

—  g\iMt-ct\\rd,  T4 

—  «lio-,  7a 

—  of  kian»y,  ^94 

—  lympliii-,  73 

—  nn'l»notie,  H 

—  miivit  ccUmI,  7fl 

—  mydoiJ,  78 


ninH,  iHiriiii,.  of,  3113 
RLrhtfi-s  luniiii,   64S 
Bi.'ki-t-.  21/ 
Kid.^rV  U,ne.  258 
Killing  of  patelln,  230 


Uulnnati,  1111°  of,  341 
Boilge's  owrstioii,  S-M 
Houehtnii  *  >i>tiiit,  166 

Ruplii,  A4 

lluptuni  of  nUloniiuHl  viM«n.  37' 
37S 

—  of  wjciirywii,  'iJi 

—  ufwlWV.  187 

—  —       in  ft-Mtuw,  17(1 

—  of  liliidaer,  400 

—  of«ttlIl>ln.iilftr.  87T 
--  ..I  ii.Art,  371 

—  iifiiiI.-stin.AS77 


°"r, 


■.  ?■■« 


—  »[.il,ill,..nU,.a,  71 
Sftyw-ii  jsi'kfl,  flOO 

—  mpthod  of  trMtiiig  ft 

cUvicIo,  41IS 
Scnb,  bcoliiift  uniler  ft,  M 
Scaldti,  107 
Sadf,  ithw-wK  of,  449 

—  .'"llulitix  i>r,  IM 
~     oontuijow  o1.  821 

—  diiwiHS  of,  438 

—  wy»ij«lii»  of,  148 

—  hnmntunin  of,  821 

—  injuiiM  of,  184 

—  nn-vt  of,  468 

—  MjlMi-wug  oytta  0^  41 

—  iiiiii..iin...f.  40S 
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Sciatica,  311 

Scirrhous  carcinoma,  79 

—  —    of  hi-east,  794 
Scleritis,  500 

Sclero-corneal  wouthIs,  501 
Sclerotic,  disease  of,  499 

—  wouuds  of,  501 
Scolicos,  88 
Scoliosis,  592 
Scorbutic  ulcers,  37 
Scotoma,  494 
Scrofula  (sic  Stiuma). 
Scrotum,  diseases  of,  755 

—  elephantiasis  of,  756 

—  epithelioma  of,  755 

—  erysi]»flas  ol\  750 

—  injuries  of,  4C7 

—  oedema  of,  756 
Scurvy  rickets,  221 
Sebaceous  cysts,  85 

—  —    deep,  of  neck,  527 

—  —     on  scalp,  468 
Second  intention,  healing  by,  95 
Secondary  ha;morrha«4e,  120 
Semilunar  cartilages,  dislocation  of, 

447 
Senile  gangrene,  42 
Senn's   method    of   gastro-enteros- 
tomv,  633 

—  methcnl  of  circular  (juterro- 

raphy,  385 

—  method  of    uniting  divided 

intestin*',  391 

—  bone-f<*rrules  for  tixing  frag- 

m»*nt8,  169 

—  bone-plates,  392 
Sepiiration  of  epiphvst-s,   171,   427, 

429,  &c. 
Septic  fever,  14 

—  inftMtion,  141 

—  intlammation,  14 

—  intt>xiiation,  130 

—  -    processes  in  wounds,  diseases 

du(!  to,  127 

—  traumatic  fever,  92,  130 
Sei)tio.'emia,  141 

—  in  ear  dis<-ase,  486 
Septum  nasi,  deflection  of,  560 

—  diseases  of,  559 

—  injuries  of.  350 

—  malformation  of,  560 
Se«|Uestrotomy,  214 
Sero-eyslie  disease  of  breast,  792 


Serous  cysts,  87 
Serpents,  bites  of,  106 
Shock,  123 
Shoulder,  amputation  at,  815 

—  compound  dislocation  of,  417 

—  dislocation  of,  410 

—  excision  of,  252 

—  recurn*nt  dislocation  of,  418 
Sinus,  29 

Skev's  tourniquet,  276 
Skin  grafting,  32,  33 
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M.D..  P.a.C.P.,  F.lt.B.    With  tiitanrnt.    Imp.  8vo,  12i.  M, 

The   Physiology    and    the    Pathology    of   the 

Cerebnl  Olrculitlon ;  kd  EiperlmenUl  Sruu«h.  By  Leohakd 
Uiu,.  U  D.,  lIuiiterloD  Pnirenor,  H-CS.  Vitb  11  lUiutntlont. 
Uoyia  8vo,  IVa. 

Elements  of  Human  Physiology.     By  Ernest 

H,  Stirlinu,  H.D,,  H.B.C.F,,  Joint  Lecturer  on  Phniolwy 
■t  Ouy'i  HotplUl.  Bccund  BdlUon.  Crown  »vd,  with  1^  IIIdi- 
tntloni,  7m.  Ocl. 

Manual  of  Physiology:    for  the  Use  of  Junior 

BtudenU  of  Uedldne.  By  Qeuld  F.  Yko,  H.D.,  F.R.S.,  Bmerltui 
Proteuorol  Phyiloliwy  lii  KIng'i  ColleKC.  London.  Thlnl  Hdltlon. 
Crown  SvD,wltii3MBngnvIngi(in>nyflKure>J,iin<l  Colound  Plate  of 

Principles  of  Human  Physiology.     By  W.  B. 

Carpehter,  C.B.,  H.D.,  F.H.8.  Mlnth  Bdltlon.  bv  Hurt  Power, 
U.B..  F.a.CS.    SvD,  with  3  eteel  Plato  and  ai7  ft'ood  Bngnv[Ti|i, 

Hints   on    Elementary   Physiology.      By   Flo- 

Bmci!  A.  Him  Browr.  With  ■  Pref««  l>v  Dr.  Ori.,  Senior  PhyH- 
olan  lo  Ht.  Thomu'i  HnpKal.      With  -Jl  llluitralluni.     Fap.  Bvo, 

Practical  Lessons  in  Elementary  Biology,  for 

Junior  Studenta.     By  Pkvtoh  T.  B.  Bulk,  F.R.C.S..  L«tur*r  on 

Hl«n*ntary  B1o1o|ct  and  Demonitrator  tii  PhyiloloRy  In  King-* 
Coll*([e.  London.  Tlrgwn  8vo,  3a.  *1. 

Medical   Jurisprudence :     its     Principles    and 

Pmetice.  fly  Autird  B.  Tiium,  U.a.,  F.K.C.P,,  F.E.8.  Fourth 
Bdltlon.  by  fuouia  Stetehioi.  U.D.,  F.H.C.P.,  Leetunron  Uedlcal 
JuriapruiJence  at  Qiiy'i  Uotpltat.    3  loti.  gvD,  witb  IW  Bngravliiga, 

Bg  till  lamt  AathBn. 

A  Manual  of  Medical  Jurisprudence.    Twelfth 

BdlcloD.    CrownSvo,  with  UBnf[nivlTi||i,  141. 

The  Theory  and  Practice  of  Hygiene.     By  J, 

Link  NortKR.  H.D..  Eumlner  In  Hygiene  an,!  Public  Health  in  the 
Uiilvenlty  of  Cunbiirige  and  In  tlie  Victoria  tlnlvenlty,  PmfeHOr 
of  Hygiene  In  the  Artnv  Medit*!  School ;  and  R.  M.  Pirth,  f.H.O.S,, 
AHliuuit  ProfeHor  at  Hygiene  In  the  Army  MedloU  School.  With 
numeroui  Illuatratloni.   l%a]  ava.  aia. 
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Hygiene   and   Public   Health :    a   Treatise   by 

nrlnua  Authon.    Bdltsi]  by  Thohas  STmnoH,  X.D..  r.H.ap., 

Lecturer  on  Chnniatrjr  uid  MMInl  JuriiprtiArnee  it  Quy'i  HocpIUI ; 
OIBclnl  AnalyitlotlirHoioeOIIIW!  uiil  SuiBLiir.  lIuiiPHr,H«llal 
Un«r  i>(  Uekltli  uf  the  County  ol  Lon-lun,  In  II  vgti..  royitl  eta,  rulty 
Illiutnitect.    Vol.1..  38>.i  Vol.  II,.  Ui-iVnl.  111. .101. 

A  Manual  of  Practical    Hygiene.     By  the  late 

R.  A.  PiRSES.  M.D.,  P.B.S,  Blitblli  BAitfun.  by  i.  Lt^B  MoTTn. 
AM.,  H.D..  P.R.8.,  VtOltKor  ol  HlllUry  Hyi{tene  lu  llw  Army 

Meii;oal  School.    8vo.  with  10  Flolu  Bn.l  103  Hn(niilii|ii.  IKi. 

A  Handbook  of  Hygiene  and  Sanitary  Science. 

Bv  Oko.  Wiiao^.  M.A.,  M.D..  I.L.D.,  D.F.H.  Omh.  l|»ll«1 
Ufflwr  111  Health  lor  Mld-WnrHlcliahln.  SsvenLli  ailtloD.  Ck>«u 
»\i,  wttli  EnRnvliiii,  III.  Sd, 

A  Simple  Method  of WaterAnalysis.  especially 

clegl)!ni!>t  (or  tlie  iiw  nl  Ui^lleal  OlPoert  nl  Ilnlth.  Uy  Jobk  C. 
TaKiun.  M.U.VIe.,  D.»c,  Land..  D.P.II.  C»iiili.,  Medienl  Otturt  ol 
lli'Hll  b  lor  the  Cbiinly  nl  Eb».    Fnp.  a\a.  'it.  W. 

Elements   of  Health :    an   Introduction  to  the 

S'.'iily  o(  Hvglme.  By  Lol'Is  C.  Puikus.  M.ll..  D.l'  II.  Lent. 
lUedlul  Omoer  ot  Hnltta  lor  Cbelt«a.  Leplurer  ou  ValAir  Hwltb  al 
SI.  Oeorge'a  HoapitiLL     FoatSvo.  wllb  t'  EiigniiiigB,  ,'<i,  nd. 

The   Prevention  of  Epidemics   and   the   Con- 

ctrt jetton  iii'I  MmmMEt^meot  of  laohitlon  lruipl1«lB,  By  Boaui 
McNkill,  HU,  Ellin.,  D,P.H.CBinb..Hr<1i<al  OBOBt  ol  HaalUifot 
tlie  County  ol  .^gyll.    8to.  ullh  mvpiuI  Hmpital  Pl»n«,  IIM.  W. 

Hospitals   and  Asylums  of  the  ^Vorld:    their 

(Jrlgln.  Hlitory.  Oonnruction,  Adminlitntloa,  lUnageni'nt,  uid 
LsKlilmtlim.  By  Hkhht  C.  Buaotrr.  In  (  vol^.tuperrnyiil  8n,*iHl 
P.Jrtfollo.  Completa,  IMt  Vail.  I.  snrl  IL-Aiylnm..  Wc.  Vol., 
til.  And  IV.~II<i>pltAla.  with  Pbtniiuid  Portlollo,  UDa. 

Mental  Diseases:  Clinical  Lectures.     By  T.  S. 

CijiioTOH,  M.D.,  P.B.G.P.  EdlD.,  Lrctunr  on  Mental  DIhsmm  In  Uia 

LniventtyalBdIubiirgh.  Pounh  BrtlUon.  Cr.  Sra,  with  IS  PIbIm.  Ita. 

The  Insane  and  the  Law :   a  Plain  Guide  for 

MuJical  UeD,  Solliitora,  uid  Other,  u  lo  Ibe  Dtleutlon  utd  Tnmx- 
mtut,  MifnCeninw.  HupoD^lblUly.  uul  Capudly  either  to  ylre 
evidence  or  oukr  b  will  ol  Penons  Menially  Afllotfil.  Willi  Illnla  to 
MtilUol  Wltnenei  and  to  Ciaaa-ljiiiminlng  Counail.  By  Q,  Prt- 
Lnwia,  Q.C..  R.  PKiunr  Smith.  H.D,,  P.K.C.P..  Roaldent  Plijvtctan, 
Bethlcmlloapll*].  UHl  J.  A.  UiWKE.  B.A„  BuTlitn-HiI'Lcw.   Bro.lM, 
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J.  S(  A.  Churchill' »  lUeeni   Wor)a. 
A  Dictionary  of  Psychological  Medicioe,  giving 

the  DfiAnitJoD,  Blymoltvyt  uid  Synonymi  of  th«  Termi  uHd  la 
Hedlckl  PiTohoIogy,  with  Uw  STrnptomi,  Treatmeat.  and  Fitbo- 
\oKS  at  lownlty ;  ud  Tbb  Law  or  Luiact  ih  auiT  Buiiu  and 
lULUD.  Bdltsd  by  D.  Hioi  Tun,  M.D.,  LL.D.,  utIMed  by 
mrly  130  Contrlbuton.  Britilb,  Continental  and  American,  3  voli. 
1,fiOO  pa^ei,  rojal  Svo,  llluitnted,  17i, 

Mental  Physiology,  especially  in  its  Relation 

to  MeaUl  Dlaonlen.  ByTHIO.B.HTn«P,  M.D.,&Hl*UDt  Pbyaldan 
to  the  Bethlnn  Uoyal  H«pltal,  Lecturer  on  Uental  DiKun  !■ 
St.  Mar^i  HoiplUI  Medical  School.    Bvo,  18i. 

Lunacy  Law  for  Medical  Men.    By  Charles 

IlKHcm,  H.R.  Lecturer  on  Heurob^t;  and  [nwilty  [o  ths  W«t- 
mlnitcr  IloaplUl   Hed<Ml  School,  and  to  tlie  Medical  School  lor 


Mental    Affections   of    Childhood    and    Youth 

(LettoomlKn  Lecture!  for  1B8T.  eU^.).  By  J.  LUODOR-DOVB,  U.D., 
F.B.CF.,  Coniulting  Phyilcian  te  the  London  UoiplUl.    Bvo,  «•. 

Manual  of   Midwifery,    including    all   that    is 

likely  to  be  required  by  Students  and  PnctlUaneri.  ByALraxn  L, 
aiuHiB,  H.A„  M.D.,  F.B.C.P.,  Obttetrio  Phyilolan  and  Lectunr 
on  Midwifery  and  Di>u»  ot  Women  to  Ouy't  HoiplUI.  Fourth 
BdlUoo.    Grown  Svo,  with  371  Easravlngi,  1^. 

The  Practice  of  Midwifery:  a  Guide  for  Prac- 

tiblonen  and  SCudcnU.  By  D,  Llotd  KoBaBn,  M.D.,  F.B.C.F., 
Lecturer  on  Clinical  Midwifery  and  Dlwuei  of  Women  at  the  Oweni 
College;  ConiultlnK  Obitctilc  Phyilclan  to  the  Mancheitat  Boyal 
InBrmary.  Fourth  Ktlltlon.  F«p.  Svo,  with  Colound  Flatei  and 
Wood  (IM)  BngrmTlngi.  lUa.  ed. 

A  Short  Practice  of  Midwifery,  embodying  the 

Trealment  adopted  Id  lite  Botunda  Hospital,  Dubllo.  By  HoilT 
Jellett,  U.D.,  AMlitantM^alar,  Bolunda  Hoapltal.    WlthtOlllua- 

Obstetric  Aphorisms:  for  the  Use  of  Students 

ooramcnclng  Midwifery  Practice.  By  Johiph  Q.  BwiTSi,  M.D., 
Lecturer  on  Hldwllary  in  the  Brlitol  MedloU  School.  Tenth  BdlUon. 
Fcap,  Svo.  wJIb  30  Bngmiug).    3i.  td. 
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J.  8f  A.  Churchill's  Rrcml   Worka. 
Lectures  on   Obstetric   Operations:   including 

the  TmttdEnt  of  KunorrbaaR.  hikI  tDRBlnft  ■  Ou<d<-  (o  Uin  Hodm*- 
miuit  nr  DlAcull  Labour.     Bj  RoaiRT  Bakru.  M.D.,    V.^CJ*. 
CDniuLlinR  OlHlrliii?  PhyiJclul  t<i  St.  Qcotik'i  Hnti^Ul.      Fourtfa 
Billtlan.    Sio.  wILb  m  BntfnvlnRi.  IM.  Sd, 
By  Ike  tame  Autlmr. 

A  Clinical   History    of  Medical    and   Sui^cal 
Gynaecological      Operations    {Handbook     of). 

By  ALBtN  H.  G.  Di'Riir.  r,R.0.S.,9iirpKontiiUieS«nvlUnR<*pflBL 
8i-n,  with  is;  BnHiavlngl,  I5fc 

Diseases  of  Women.  (Student's  Guide  Series.) 

By  AurniTi  L.  OtuxiK.  U.K..  U.D..  P.H.C.P.,  UOtKUfc  Fhj- 
■Iclmi  (o,  mtiil  L»tunr  on  UhlwUsry  mA  DFmihi  ot  Wamm  at. 

Qii]r'i HiMplUI.   FlfLti SdlUon.   Pap.«vo.wiUiI13Ba|tnTin(t,««.ftl. 

Manual  of  the  Diseases   peculiar  to  ^Vomen. 

By  Sitm  Olivrb.  M.D..  r.R.S.B..    H.R.C.P..    PhytLclwi  to   Ui* 

Abdominal  Tumours  and  Abdominal  Dropsy 
A     Practical     Treatise     on     the     Diseases    of 

Women.  B;  T.  Gaiujkd  THUiiia,  M.D.  Siitli  B-llUou,  by  PkVL 
7.  TAvvtii.  U.D.,  PivfcHor  ot  flyniwIoKy  at  tli«  Sem  Vutk 
~ "  ■■  "        9'Q,  wlib  MJ  Knuni^ 

specially  de- 

ItMn  J.  RimoMn.  L.B.C.P.,  U.R.U.S.  Pourtii  Bdllliin,  Fop. 
Bro.Si.  M. 

Sterility.     By  Rohkht  Be.l,  M.D.,  F.F.P.  k  8.  Glaag., 

Senior  Phjticlui  M  tlis  QlHgow  Hix]>iU1  f.n-  Dikiuh  pnuUar  ta 
Worn™.     8yo.fl.. 

A  First  Series  of  Pifty-four  Consecutive  Ovario- 

Ltmlei,  tiltb  FItty-thm  Rscuritrlei.  Sy  A.  C.  Bi'TMW-SHrTiiK. 
P.ll.C.P.  Bdln..  SurEMHi  la  tlie  Simarf&i.i  Fr»P  Ho.pm.1,  Benlor 
Suwiwn  to  tlic  OioivMior  Roipltsl  lor  Women  and  ChlMnn.     an.. 

Notes  on   Gynaecological  Nursing.     By  John 

Befijihiii  Hei.u>r,  MJ).,  M.R.O.S.  Lfctunc  un  tJie  ninwra  M 
Woirira  ui<l  ChrMrcn  In  the  y<jrkihin  CoMtw.  ■nd  3urK»D  tn  Uie 
Hoiplul  lor  Wo»i8D,  etc.  Loadi.    Orown  8n>,  li.  M, 
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/.  8r  A.  Churchill* t  Recent  Worka. 
A  Manual  for  Hospital  Nurses  and  others  en- 

Itmgert  In  AttandlnK  on  tbe  Sick,  wjUi  ■  OlcMvy.  By  Hdvais  3. 
DoHTIixi.  BurgMD  to  the  SevDR  ■ltd  Bxeler  Hnpitkl.  BiRtith 
BitltloD.    Crown  Svo,  h.  ftd. 

A  Manual  of  Nursing,  Medical  and   Surgical. 

By  CaiBtU  t.  CuLUBOWORTH,  M.D..  F.B.C.F.,  Obttctric  Pbyildu 
lo  St.  Tbomu'a  H»pllal.  Third  Bdltlon.  fap.  Svo,  nlUi  Bngnv 
Ing..  a..  M.  ^^  ^^^  ^^^^  ^^^^^^ 

A     Short      Manual      for     Monthly     Nurses. 

IlFvIud  by  M.  A.  Atkinsdn.    Faurth  Bdltlon.    F»p.  Svo,  U.  M. 

Lectures  on  Medicine  to  Nurses.     By  Herbert 

B.  Cut'F,  U.D.,  F.K  C.e..  AuiiUiit  UeiUfal  Offlcer,  tioutb  We>t«m 
Fever  Hnpilal,  LoDdon.    With  Ji  IlluBtmllont.    Cnjwn  Svo.  at.  M. 

Antiseptic   Principles   for   Nurses.     By   C.  B. 

BicUMOiru.  F.K.C.a.    Crown  Svo,  U. 

A  Practical   Treatise  on  Disease  in  Children. 

By  BusTACk  Smith.  U.D.,  F.B.C.F..  Fhyitelin  lo  the  King  ol  (ha 
Belfflani,  ind  to  the  But  London  UoipiUI  (or  Children,  etc.  Seoond 
Bdltlon.    Bvo.  33i. 

fli,  It.  nn.  Aiiil«,r. 

Clinical     Studies    of     Disease     in    Children. 

Second  BctlClon.    Pott  Svo.  7i.  Sd. 

AltB. 

The     Wasting      Diseases      of     Infants     and 

Cbfldren.    Fifth  Bdltlon     Poit  Bvo,  Si.  6d. 

The   Diseases  of  Children.    (Student's  Guide 

SerfM.)  By  JiH.  F.  QoOBHiRT,  M.D.,  P.H.C.P.,  PhyiieUn  to  Quy"! 
HotplUI,   >IItb  BdlcloD.    Fcap.Sro,  10a.  Hd. 

Manual    of   Diseases    of    Children,    for   Prac- 

tltlonen  «nd  Studeoti.  By  W.  H.  D:ir,  U.D..  Phviiciui  to  the 
SanuriUn  HoiplUl.    Second  Edition.    Crown  8vo,  1^.  <ld. 

A  Practical  Manual  of  the  Diseases  of  Chil- 
dren.   By  BowiHD  BLJ.U,  U.D.    Fifth  Bdltlon.    Crown  8va,  ICa. 

On  the  Natural  and  Artificial  Methods  of  Feed- 
ing ItifinLi  And  Young  Clilldren.  By  Bumu!(i>  CluIIiT,  M.D. 
Fhytlclsn  to  the  Bolgr*ve  HoiplUl  lor  Uhll.Iren.     Crown  Bvo.  7i.  Bd.' 

Materia     Medica,    Pharniacy,    Pharmacology, 

and  TtaerHDeulloi.    Bv  V.  BiLK  White.  U.D..  P.B.C.P.,  Phyiiclw 
i  Thermpeutica  at,   Onya 
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J.  8f  A.  ChwehillU  Reemt   Work*. 
Materia  Medica  and  Therapeutics.    By  Charles 

D.  Y.  PsiLUPS,  M.D..  LL.II..  P.R.S.  Brtin. 

Ve([>'liitiltKJaf(v1nin— OrjcanlcCdiDpnundB — Antoul  Klngifom-    Stq,    -Si. 
Inor|;anlc  SotnUncri.    Benmd  BdlUan.    evi>,3l> 

Galenic  Pharmacy :   a  Practical  Handbook  to 

ihF  Pro»i>«  or  Uir  Brltlih  PhamuoapRU.  By  R.  A  Cue n.  M.P.S. 
8vo,  with  ;a  Bniir<iTlii|;>,  4*.  M. 

The    Galenical    Preparations    of   the    British 

Phunuovpceia:  ■  Handboakfor  Medical  ■□'I  Ptaarman-iitical  StiidrnU. 

ThrnpeuUci,  Qup-n  Karoar-'t'i  Cnl'lege.  Unlvenltyor  OlaaKov.  Bvo, 
ti.  M. 

Practical  Pharmacy.     By  Barnard  S.  Proctor, 

fnmierlj  L«turfr  on  Ftatrmiicj'  al  (lie  CoU^k?  of  HedJelne.  Nmr- 
nulli-or-Tynr.  Thfnl  Brtllinn.  gvo,  itilh  44  Wood  Bii(pii»tn(a  and 
.11  LlChognipb  Fu>SiniIl*  FrHOripHoni.  14i. 

Selecta     c    Presciiptis :    containing    Lists    of 

Tenni.  Phniwi.  ContncUnn)  Miil  AblirevUUnn.  uMd  in  Pmcrip- 
Uoni.  wftii  Biplanatflry  Soitt,  etc.  Alto,  a  SFrin  rif  AlibriTlatfil 
Pre«rlptl™i  an,l  Kiy  to  Iha  mmt,  witli  Tnuiiiatian..  By  Jon*. 
TnAX  Pehiiiu.  M.D.,  P.U.S.  BiElittwnlh  Bdltlun.  by  Joscfh  IhOK. 
P.O.S  ,  F.L.8.    ;Hido.  U. 

Pocket  Formulary  and  Synopsis  of  the  British 


Druggist's  General  Receipt-Book.    Tetilh  Edition. 

AltB. 

Book  of  Prescriptions ;  containing  upwards  of 

n.cKKi  I-raacrlpLluni  onllMilAl  Irum  Uvt  PmctiiK  n(  Hit  rnoiit  ■mlncnl 
PliyBiriani  mill  Surgaoiu,  BiiKllih  ami  Fonign,    SFvFnlli  Bdltlun, 
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J.  S[  A.  Ohurehill't  Recent   Works. 


Royle's     Manual     of     Materia     Hedica    and 

nunpautla.  Sixth  Bdltlon,  Inelndlng  taAiUotu  ud  ■Itermtloiu 
In  the  B.P.  18W.  B;  toBii  Haklii,  H.D.,  Pbyiiclin  to  St.  Tbomu'* 
Uogpltal.    Cmwn  Sro,  with  139  Sii«nivlng>,  16i. 

Southall's   Organic    Materia  Medica,   being    a 

VegeMile  Drugs  made  iiie  ol  In  Medicine.  Includlni;  tLe  whole  of 
IhiK  caul^nnl  in  tlie  Brltlih  Phmrnucopsli.  Filth  end  Enlarged 
Bdltlon,  i)y  Joan  Babclh.  B.Bc.LdiuI.,  Kmir  time  LKturer  on 
Unteriii   Hcdlcs  and    Phvmu;   In   Uiun  CRileRe,  Blrmlnglum. 

Recent     Materia     Medica.       Notes    on     their 


Year-Book  of  Pharmacy:  containing  the  Trans- 

•otloiual  theBritiihrhiuTueeutlisl  Conlennce.  Annually.  Svo,ia«. 

Manual  of  Botany,  in  two  Vols.,  crown  8vo. 

B;  J.  RlTKOUM  Obbik.  So.D.,  H.A..  P.K.S..  Prolesnr  of  Botuy  to 
the  PbunueeuUcal  Society. 

Vol.  1. :  ApAt<iiaj  and  Horp^i^^iWyi  *lth  ITS  Bnp^vlnga.    7*-  M. 
Vol.  II. :  CluelBcatlon  and  PhyiloloKy,  with  llfi  Engravlngi,  lOe. 

The   Student's  Guide    to  Systematic    Botany, 

Including  the  Cluiiacation  ot  Plant!  and  DeHrlptlva  Botany.  By 
HoBiniT  Bmrrui.  late  Hmeritui  ProfMaor  of  Botany  In  King*) 
College  and  to  the  Phu-macentlAl  Society.     Poap.  Sto,  with  300 

Medicinal     Plants :    being    Descriptions    with 

original  Bguree.  ot  the  Principal  PlanU  employed  In  Hedlolne.uid 
an  soCDunt  ol  their  Fropertlee  and  Uiei.  By  Prof.  Butlbt  and  Dr. 
H.  Tbihek,  P.B.8.  In  *  vali.,  laif[e  Btd,  with  WO  Ookwrad  Plates, 
bound  In  Half  HoroooD,  (Hit  Bdgea,  Al  Hi. 

Practical      Therapeutics :     a     Manual.       By 

Bnwiui  J.  Wiuno,  C.I.B.,  U.D..  F.B.C.P.,  and  Dnoui  W. 
BunoN,  U.D.,  B.S.  Lond.    Fourth  Kdltlon.    Crown  Bvo,  14*. 

Bazaar    Medicines    of    India,    and     Common 

Mftdioa  Plant*.  With  Full  Indoi  of  Dlwuea,  Indhsting  Uulr  Trwt- 
ment  by  th«e  and  other  AsenU  proeunblB  thniu||hout  India,  etc. 
Fonrth  Bdltlon.    Fcap.  Sro.  6*. 
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/.  ^  A.  Ohurchili't  B^vent  Wbrkt. 
Climate   and   Fevers   of  India,  with   a   Series 

Dt    Owi    (CnuDlm    Lecturea,    lem).     Bj    Bit    Josifb    Patbeb. 
K.C.S.I..  M.D.    Hvi>,  wiUi  17  Temprnlun  Cbvl*.  lit, 
Bt  Ui  no*  *<itl«>r. 

The    Natural    History    and    Epidemiology    of 

Cliolcn:  belnK  Ihc  AanualOntInn  ot  Uie  HcJIcnl  Sodvty  of  Lolulao. 

A   Manual   of  Family  Medicine  and   Hygiene 

for  luilis.  Puhliibocl  under  the  AuUioriLy  it  llie  Qovemioeiil  ot 
India,  B.V  Sir  WlLUlH  J.  UliORB,  K.L'.l.B.,  II. D.,  tile  GlireMK- 
Geneinl  "llli  tbt  Guvcromenl  oi  BombBy.    Slitli  ftlitlon.    Port  Sm, 

A   Manual  of  the  Diseases  of  India  :    with   a 

CompFudlum  of  UltFuri  gFiirrally.  ScTond  ftlltlon.  Fort  Svr^ 
'°'-  Alio, 

The  Constitutional  Requirements  for  Tropical 
The   Prevention   of  Disease   in   Tropical   and 

8ub-Troplml  C»nil»lgtit.  (P.rliH  MemiffUl  Prlw  fur  KM.)  By 
AXSKEW    DUNUN.    M.D..    B.8.  Liin.l..    P.H.C.S.,   SurK«>Ii.   BcusbI 

A  Commentary  on  the  Diseases  of  India.     By 

MdKMiB  tlBKTiais,  C.I.B.,  M.D.,  K.R.C.S..  Dppiiiy  Siiri{Wiii-a»aer»l 
U.M.  IndlanJLmiy.    Ht-n.  »i. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

u(  Ihe  Frinolpleiwid  PraotlwolPbyilc.  Tmtli  B.llti™.  By  W.  A. 
Our,  F.K.C.P.,  F.R.8..  tm\  i.  HiKLKr,  M.D.,  F.R.C.P.  Wllh  lid 
BiiKniviniif.    Fnip.  Ijvu,  lai.  M. 

The     Principles     and     Practice    of    Medicine. 

a«il-b(uk.}  By  Ibe  Utc  O.  UU.TON  Pioai,  U.D,.  mnd  p.  H. 
PVE^uiTB,  M.D.,  P.R.S.,  F.R.C.P..  Phyileiin  to,  uiil  Lcctuni  on 
HMiciDo  nt,  Ouy'i  UuiplUl.  Third  KUUud.  i  voli.  Sve,  Oatb,  «0i. ; 
H>1(  tether,  AOt. 

Manual    of    the     Practice    of    Medicine.      By 

PRU>KHtci  liTLuB.  M.D..  F.B.C.P.,  PliyiliilAii  lo,  ind  Uchim 
OD  HedlolDo  4t.  Quy'4  UotplUt.  Fourlli  BdlUon.  Cr.  fn,  mUk 
KnftnvlaBi.  I.S>. 
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J.  is  -^-  C&urchiil't  Recent   Wm-ka. 
A     Dictionary    of    Practical     Medicine.       B7 

mloiu  wTlton.  Bdlled  by  JK.  KuesTOH  Powleb,  U.A.,  If.D. 
r.B.O.P.,  Fbyddui  bo  If  hMICMi  HotplUt  uid  t>»  HotplUI  (or  Can- 

(umptlon.    8n>,  cloth,  31i. ;  hall  alf,  3Si. 

The   Practice  of  Medicine.    (Student's  Guide 

B«ris«0  By  U.  Oubtbbis,  H.D.,  Frorewir  of  Tfaeraixutlci  uid 
Haterli  Hedles  In  th«  Unlvenlty  ol  GIukow.  Seventh  BdlUon. 
Fnp-  Sto.  with  Eii£nTliigi  oa  Copper  and  Wood,  lOi, 

A  Text-Book  of  Bacteriology  for  Students  and 

Pnctltlonen  of  Uedlclue.  By  Q.  11.  STianBERci,  M.D,,  Surgeon- 
Genenl.  U.S.  Army.  With  d  Flitci  uid  300  r\fMm  [u  Ihe  Text. 
8va,  M>. 

How    to    Examine    the     Chest :     a     Practical 

Qulde  for  the  uie  ot  Studenti.  BySxuv*!.  Wist,  M.D.,  F.K.O.F. 
Aubtont  Phyilclin  to  St.  Buthalonww'i  Hupltal.  Seoond  Bdltlon. 
With  Bnpmrlngi.    Pop,  8td,  ti. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungi.  By  the  [>t«  WiuoH  Foi,  M.D.,  F.B.8..  F.B.O.P., 
Phyildui  to  H.U.  the  Queen.  With  U  PUt«  {oiMUy  Coloured)  and 
BogisTlnKg.    4lo,  halt-bound  In  Call.  lOa. 

A    Treatise   on    Diseases    of  the   Lungs    and 

Pleura.  Bdlt«d  by  Btsim  Coupuiid,  U.D.,  F.K.C.P.,  Phyalclan  to 
Ulddleaei  Hotpltal.  Bo;.  Bro,  witb  BosrsTliigi ;  alK  Portrait  and 
Hemoir  of  the  Author,  S/Cm. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  ViMciNT  D.  HiRBii,  M.D.  Loud.,  F.B.C.P.,  PbyilcHan  to  the  City 
of  London  HoapIUl  tor  DiHm  of  the  Cheit,  Victoria  Park.  Fcap. 
ai-0,  with  U  Illuilntlona  (toRie  Coloured),  ;i.  M. 

The    Schott    Methods    of   the    Treatment    of 

Cbroalc  Ulwaie*  of  tbe  Heart,  with  an  acoDunt  □(  the  Nauhelm  Hatha, 
and  of  the  Therapfutlc  Bi^rciKi.  By  W.  BULI  Taoui.  U.D., 
H.B.C.P.    S«»nd  BdltJoa.    Svo,  with  llluitratloni,  In. 

Guy's  Hospital  Reports.     By  the  Medical  and 

SuTKlotl  Suit.    Vol.  ZXXVII.    Third  Serin.    Svo,  lOi.  «d. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  euqtlca]  StaS.    Vol.  XXIV.    New  Serlei.    8va,  Si.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  BaTRtaa  Staff.    Vol.  X.    Bn,  «•. 
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J.  ^  A.  ChwehiU'i  Recent  Works. 
Medical  Diagnosis.     (Student's  Guide  Series.) 

Bv  Siwi'KL  Fekhjok,  U.D,,  F.R.C.P,.  Phj'iiclitn  to   tha   London 
Hoapttul,    Seventh  Biticlon.    (Vvp.  ew,  with  117  BiiktivIrcb.  I*. 
Bg  Ur  tami  AjlMar. 

Outlines  of  Medical  Treatment.     Fourth  Edition. 

Aim. 
Clinical  Lectures  on   some  Obscure  Diseases 

oF  the  Abdnmen,  Dillrered  (t  Uir  I^ndun  HoiplUl.  Sro.  wllta 
Hnanivinfli,  T".  ftl. 

Alto. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  thp  I.iv.r.     Crown  Stq.  Js. 

The  Microscope   in   Medicine.     By   Lionel    S. 

Bkii.k.  M.B..  P.B.S..  ConauKIng  PhytifJun  to  Klng't  College  H«- 
piul.    Piiurlb  Kiittcxi,    Sni,  wltb  W  pliU4.  il<. 

The  Liver.    With  34  Plates  (85  rigures).     8vo,  fia. 
On  Slight  Ailments  :  and  on  Treating  Disease. 

FcMirll.  U.IJUoli.     Nvo.  it. 

Myxccdema  and  the  Thyroid  Gland.     By  John 
The   Physiology  of  the   Carbohydrates ;   their 

AppliaClon  H  FooH  oiul  BrtiUnn  lo  DUbrto.  By  F.  W.  I'liv.  U.D.. 
LI,.D.,  P.H,a„  FR.P,P..  Oonniltlng  Phytiolin  to  Ouy'.  H«plUI. 
BoyHl  «vri,  with  I'luWi  mi  Bngnrlnci.  lot.  M, 

Medical    Lectures    and    Essays.      By   Sir   G. 

JOHHSO!!,  M.D.,  F.H.O.P.,  r.n.S.,  0;m<ni1Un(;  Pbyilclui  t^  Klng-i 
ColleuF  UiMpltal.    »to,  with  i«  Bngnvlngi.  !.'>•. 
Bn  (A(  tamt  Aultitr, 

An  Essay  on  Asphyxia  (Apncea).     8vo,  3h. 
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J.  if  A.  ChwehUVs  Seeent   Work*. 
Uric  Acid  as  a  Factor  in    the  Causation  of 

D]hu«.  By  Aleiihcib  Uxis,  H.D.,  P.B.C.P.  Pbyilclui  U>  th« 
UetiopoUUn  Hupltal  init  the  Koyml  Uoipllal  for  ChEldian  ud 
Womw.    Tblnl  BdiUon.     Svo,  with  M  Illuitntloni,  13:  «d. 

Bronchial  Asthma :  its  Pathology  and  Treat- 

mCDt.  By  J.  B.  Bkbkirt,  H.D.,  klc  Phyildui  to  the  Olty  of 
London  Hoiptlal  for  DIhuh  o[  the  Chut.  Beoonrl  BdlUon,  with  7 
PUtei  OS  PlRum).    Svo,  lOi.M. 

Treatment  of  Some  of  the  Forms  of  Valvular 

DltMua  of  the  Heart.  By  A.  B.  BlNSOM,  U.D.,  F.K.C.P.,  Phyilclan 
(o  the  London  UoiplUI.    Seconil  Bditlon.  Pcap.  Bvo,  with  iM  Bninv- 

Hedical  Ophthalmoscopy :  a  Manual  and  Atlas. 

By  W.  R.  QowKiis,  U.D.,  P.K.C.P.,  P.B.S.,  Phyildan  to  the  NeUonal 
Hoipltil  for  the  Panlyied  and  Bpilpptlc.  Thtnl  Bditlon.  Bdlled 
with  the  uiliUnca  of  Uabous  Quhh,  11. B.,  F.R.C.8.,  Surtieon  to 
the  Koyml  London  OphthUmlo  Koipltal.  With  Ooloiued  Platei  uid 
Woodcut*.    Svo,  1««. 

Bg  lilt  ram*  AutUvr. 

A  Manual  of  Diseases  of  the  Nervous  System. 
Vol.  I. — Diseases  of  the  Nerves  and  Spinal 

Con).     Second  Bditlon.    Bay.  Svo,  with  179  Bngravlnfi,  I5i, 

Vol.  II. — Diseases  of  the  Brain  and  Cranial 

Nervri :  Oraanl  and  Punctloiuil  DiKueg  or  the  Nerrout  Syataai. 
Second  Bditlon.    Bay.  Svo,  with  163  Bnf^vlngi,  30i. 
Allt. 


Alte. 

Syphilis   and   the   Nervous  System:    being   i 

Reviled  Reprint  of  the  LetlamiilinLfctureiroriaBO.  Delivered befor 
the  Medical  Society  of  London.    Svo,  4i. 

The   Nervous  System,  Diseases  of.     By  J.  A 

Ohmuod,  U.D.,  P.B.C.P.,  Phyilclan  bo  (he  National  HoH>IU1  (or  th 
PuatyMd  and  BirilepUo.    With  M  llluitratlaiu.    Pcap.  Svo,  Si.  «d. 
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J.  S(  A.  Churehitl't  Reemt  WorU. 
Diseases  of  the   Nervous   System.     Lectures 

ilfUrrred  at  Giiy'i  lIoiplUI.      By   SiML'EL   WiLU.    H.D.,    F.B.S. 

Socontt  Blltion.    g|-D,  tSa. 

Handbook    of   the   Diseases   of   the    Nerv9US 

Sr>tem.-    By  J.wBi  Rosa.  M,D.,  F.R.C.P.,  IilU-  protouw  ol  UaUeliie 
In  tbe  Vlelt-rin  Unlvcralty,  Mid  Phyilolmi  to  thn  Rojil  tnDFinuy, 
Uanchnter.    Roy.  Svo.  wtUi  181  Bni[TmTiD|Ei,  \f*, 
Sf  tHe  Mami  tutlmr. 

Aphasia  :  being  a  Contribation  to  the  Subject 

of  tlia  DiMolulion  of  3pHob  from  Cewlnsl  DiM»w.    H.o.  mm  Ba- 

Stammering :     its     Causes,     Treatment,     and 

Cure     By  A.  O,  Bkbhjiu),  M.B.C.H..  L.R.C.P.     Crown  avo,  Si. 

Secondary   Degenerations  of  the  Spinal  Cord 

(aiiliUnlan  Lrc'urM,  ISB0).    By  Howtu)  H.  Toirra.  M.D.,  F.R.C.P., 
Auliiuit  Pliyalolan  Ut  the  Nilioul  Uosplul  lor  the  Pknlyml  uid 

EpMrtitlr.    Wlt)i  PlmtHuiclBDKnFtnRi,     Svo,  »i.  M. 

Diseases  of  the   Nervous    System.      Clinical 

Lmi.iii«.    By  Thcixib  BvniRD,  U.D.,  P.R.O.P.,  Plmlelui  to  tht 
Mnllon^Ll  HcapltAl  fortbe  PinlyKd  uirl  Bplloplta.    Wltli  Bi 


Bu  till  lamt  tiiilier. 

Some    Forms    of   Paralysis    from    Peripheral 

NouriCii :  of  Qoiity.  Aloohulln,  DIpliUierillc,  And  otlirr  arficfn.   CMsb 

On   the    Simulation   of  Hysteria    by   Organic 

Dii".iK  of  llic  >Vrvoil.  Syitrni.     Crown  flvo.  U.  M. 

Gout  in  its  Clinical  Aspects.     By  J.  Mortimer 

nHiBviLiE,  M.l).    Crown  Svd.  Hl 

Diseases    of   the    Liver :    with    and    without 

jBiinitlK.  By  Qrohoi  BUU.KT,  M.D..  F.B.C.P.,  F.B.3.  Hvn,  ■Ittia 
Platte  M\<\  'EEE  Bitjcmrrngft,  Sli, 

Rheumatic   Diseases   (Differentiation   in).     By 

Hl'gr  Luk,  Sur^HHi  to  tliF  Roytl  HInonLl  Water  HupfUl,  Iktl), 
■nil  Hun.  Uedk'sL  umcer  U>  the  Royal  Unlled  HoapiLal,  Bath.  B»cmd 
Bditlon,  mucb  BnlarRBl.  with  S  Flatei.    Crown  Hvo.  :ti.  «d. 
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J.  ^  A.  OlHirehiU'*  Seemt   Works. 


Diseases  of  the  Abdomen,  comprising  those 

of  tbe  StOBUcb  ud  oUiar  putt  ot  Uis  AHmcntiry  Cuul,  (Buphiicui, 
CiMum,  IntatiTMi.  uid  Peritoneum.  Bj  B.  O.  Huouoi,  M.D,, 
F.ILC.P.    Fourth  Xdltlon.    Bvd,  with  i  PUtei,  ail. 

On   Gallstones,    or    Cholelithiasis.      By  E.  U. 

BBOC»:kiiit.  M.D.  Vict,,  M.RC.F.  Lonrt.,  lata  Ilcaitlent  HodloU 
Onwr  It  tli«   JiIsnchntiT  KotiI    InRriniry  uid  the  Blnnlnghim 

Qcnnml  H»p<UI.    Crown  8va,  ;•. 

On  the   Relief  of    Excessive   and    Dangerous 

TympHiltci  by  punrturlng  tha  Abdoinen.  By  Join  W.  Oulk,  U.D., 
CoMultCng  PhyiLciin  to  St.  Georgo'i  Hi.ipH«l.    Bto,  t*.  M. 

Headaches :  their  Nature,  Causes,  and  Treat- 

mant.  B?  W.  H.  D:IT,  U.D.,  Ptayalclui  to  Uie  Bunultui  HoiplUI. 
Fourth  BdllloD.    CrowD  8vo,  with  Kninvlnffi,  Ii.  «d. 

Health  Resorts    at    Home    and  Abroad.     £7 

H.  Osimua,  H.D.,  Proreuor  ot  ThenpeuUei  ■nd  Uat«rU  Mgdlot 
In  Bliu|[DW  Ualvenltr.  Seoond  Bdltlon.  Craira  8vo,  mlth  Hap, 
S*.  «d. 

The     Mineral     Waters    of    France,     and    its 

W<Dtorli]gBCat[DO>(tfed[<al  Guide  to).  With  a  Spmial  l£ap.  B;  A. 
VlirTKAB.  H.D.,  Phyildaa  to  tbe  French  Bmbui;,  and  to  the  Frenoh 
Hwplul,  London.    Second  BdJtion.    Crown  Bio,  8a. 

Health  Resorts  of  the  Canary  Islands  in  their 

CilmaUloglcal  and  Hedlal  AapecU.  B;  J.  CliuBT  TatWB,  H.D., 
U.R.0.9.    Bto,  3a.  Bd. 

Surgery:  its  Theory  and  Practice.    By  William 

J.  WuniH,  F.K.C.B.,  Senior  Aaalitant  Surgeon  to.  and  Lcoturar 
on  Anatom;  at,  Bt.  Butholomawi  HoaplUI.  Fifth  BdlUon  Crown 
Bvo,  with  3§0  Bngravinci,  lai.  ed. 

Surgical    Emergencies  :     together    with    the 

Hmergendei  attettdaut  on  Parturition  and  tha  TraatmsDt  of  Pcdun- 
Ing.  By  PivL  BwiiK.  F.B.C.8.,  Surgeon  to  tha  South  Danm 
and  Baat  Cornwall  Uoapital.    F[fth  Bdltlon.    Crown  »vo.  with  IM 

Bngrartnua,  «a. 

Illustrated  Ambulance  Lectures  :  (to  which  is 

ivl<ledBNuiiiiioLi(mimM)lnaeci)rdanoe  wlththe  BatulaUoni  of  tha 
St.  John't  Ambulanoa  Aaaodatlon  for  Hala  and  Female  ClawL  By 
JOBV  H.  H.  HaRTiN,  H.D.,  F.B.C.S.,  Hon.  Burieon  to  the  Blackburn 
Inllraiary.    Fouitb  Bdltlon.     Crown  ero.  with  W  HngniTlnci.  Sa. 
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J.  &  A.  ChurcAiU't  Recent  Works. 
Operations  on   the   Brain  {a  Guide  to).      B; 

Aip^  PmaiR,  ProtMinr  gf  Armtomy,  Bnyal  CnllnKs  of  BursKini 
In  IrcUad.  Ill  nitiated  by  U  llfe-ilu  Plalet  tn  AutoCypr,  anil  > 
WnxlcuM  In  the  text.    i^>U^.  a3(. 

Abdominal  Surgery.     By  J.  Greig  Smith,  M.A., 

F.H.S.H..  Sureeon  U  the  Briitol  Hojnl  tiilimikry.  l>mlnK>r  or 
Surgrry.  irnivi-raltj  Callegr,  BrirtoT,  Fttlli  ttlillnn.  3  vol*..  Hidl, 
Hith  3M  Bngnivlni;!,  Ma. 

The    Physiology    of    Death    from    Traumatic 

Vevet;  m  Sludy  In  Abdomln*!  Sure»ry,  By  Johm  D.  MtMOUt, 
M.B.,  CM.,  F.K.C  B.B..  SurKCon  to  tta?  Si>ia>rlUTi  Fr«»  lln^tful. 

The   Surgery   of  the   Alimentary  Canal.      By 

Alkbek  BoKssr  Mivum-,  U.K.  U»>rl,  nd  B.i>.,  IJuntKn  to  tl.e 
Virtflris  InflmiM-y,  DImkdw.  With  il  Siraulypp  PtalM  mil  w 
KlgiiretlntlieTi-it,  Bra.    i:>i. 

Surgery,     By   C.   W.  Mansell    MouUin.    M.A.. 

M.D.  Oion.,  F.H.0.3,.  Surecon  uni)  Lsrturer  r>n  Phyiioloey  tn  Ui« 
LouiTon  HiupltAl.    Ljtrirfl  Bvo.  with  t97  Enirniv!n|tB,  Mi- 

A  Course   of  Operative   Surgery,       By   Chris- 

rnpHKK  lltiTH,  Surgeon  to  Univarilty  CollagB  Hmpiijil.  Seeond 
Klitlon,  W!tli  30  Colouml  PtaM*  (\*l>  tg'iirtl  from  Nitun.  by 
M.  l.tvEILLd,  aT>a  WTentl  Wonlcnta.    Lyrv  ^vd.  HOi. 

The   Student's   Guide    to   Surgical    Diagnosis. 

SeconJ  B.litlon.    Foap.  8vo.  IV.  •<]. 

Manual  of  Minor  Surgery  and  Bandaging.   For 

tho  uH  nl  Howu^Surgeoni,  DiriMn,  khiI  Junior  Ptvllllonm.   TsnUi 
Billion.    Flap.  Pvo.  *lth  1S8  Bngmvl<iK>.  it. 
Alio. 

Injuries    and    Diseases   of   the   Jaws.      Fourth 

Biinlon.  RiKU'.l  Ijj  HuiiY  Pescr  Dii\,  U.S..  F.IE.C.B..  Aulltant 
Giiniecn  to  thr  Ijiiicton  UoaplMI.    810,  nllli  1117  WikxI  BnjtravlBKh  >••■ 


Clinical  Lectures  on  Surgical  Subjects.      De- 

livcrcl  In  IJnlvTnity  CoWfge  H»|>IU1.     Scrond  Kdlllon.  (Skifait. 
Fc*p,  Svta,  witEi  /7  BnpnvlnAa.  Oi. 
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J.   §•  A.    Churchill's    Recent    Works. 
The    Practice    of    Surgery  :    a    Manual.      By 

Thohis  Brtaht,  Ooiuulting  Surgeon  to  Quy'i  Hotpltkt.  ?ouitb 
BdiCEira.  3  vail,  crown  Svo,  with  1U  Bncrmvlnga  (nun;  bstng 
Golourad),  knd  Including  e  chromo  plita.  33i, 

The    Surgeon's    Vade-Mecum  :    a   Manual    of 

Modem  Surgery,  By  H.  Dhuitt,  F.R.C.S.  Twelfth  BditJDn.  By 
Stiklky  Boid.  U,B.,  F.R.C.S.,  AHlituiC  Surgeon  uid  FBtbologlit 
to  ChlrinK  Crou  Hnpital,    Crown  Bvo,  with  313  Kngnvingi,  ISi. 

The  Operations  of  Surgery  :   intended  for  use 

on  the  Dsid  uul  Living  Subject  Mike.  By  W,  H.  A.  JiooBaoN, 
H.A..  H.B.,  U.Cb.  OnOD.,  F.R.C.S..  Aalitint  Burgun  to,  init 
Lecturer  on  Anatomy  it,  Quy'i  Moipltal.  Thlnl  Edition.  Bvo,  with 
Ml  ttluitntloni.  34  b. 

Diseases    of   Bones  and  Joints.     By  Charles 

Uacixhiki,  F.R.C.S.i  Surgeon  to.  ind  Lscturer  on  Surgery  >t,  tJw 
Weetminiter  U«plU1.    Bio.  wlUi  PUtsi  >nd  Bngnvlngi,  lai. 

On   Anchylosis.     By  Bernard    E.   Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Roysl  Orthopedic  HnapiUI.  Fourtb 
Bdltlon.    gvD,  with  Bngnvlngi,  bt. 

ButlitiBmi  AuUor. 

Curvatures  and  Disease  of  the  Spine.     Fourth 

Bdltlon.    HvD,  with  Bnanvingi.  7>.  «d. 
Alto. 

Talipes    Equino- Varus    or    Club- Foot.      8to, 

with  Bngnvlngg.  3i.  8d. 

Observations  on  Congenital  Dislocation  of  the 

Illp.    Thint  Eilitlon.    Hvo,  Hi.  M. 

Surgical     Pathology   and     Morbid    Anatomy. 

By  Akthobi  A.  Bowlbt,  P.R.C.3..  Aui*t>nt  Surgeon  to  St. 
Barthalomewg    HnpiUI.     TUIrd  Edition.     Crawu   Svo,   with   183 
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J.   Sf   A.    Cfmrchill'g  Rtcent    Work». 
The   Human   Foot :    its   Form   and  Structure. 

Punrtloni  knd  CloUilng.  By  TBOMiS  9,  Bllii.  CnnauUlnii  8iirc»n 
to  Uie  niouDHUr  Inflmury.  WItb  T  PLbI»  ind  Bngnvlnfci  (M 
Fl(iirea}.    Svo,  U.  M. 

Deformities    of   the    Fingera    and    Toes.     By      ' 

WiLLiiu  A.ii.uiua!!,  r.R.C.a..  SiirRfoii  lo  SL.  Tliomiu'i  llo*v>II*l 
t-vo.«ith»neii(!n..in((i,»". 

Short   Manual   of    Orthopsedy,       By    Heather 

BlDii.  P.n.C.S.Bd.,  Purl  I,  Dsformitiia  uid  DeAcfenclH  of  Uh 
Hi-n.l  Kntl  Neck.    9vr:  2>.  Sd. 

By   Frederidc 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Uedioil  nml  Siirglnl  SWff.    Vol.  XIV.,  Pkrt  3.    «>-o,  te. 

Ophthalmological  Society  of  the  United  KinE> 

dom.    T™n«fti,iTii.    V.,1,  XVI.    Svo,  ia..S,t. 

The    Diseases   and   Injuries   of  the   Eye.     By 

W.  )[    If.jEunv.M..^.,  l'.RCS,,Opl'lli'IinlcSiirecon  loSI.  BsilholD- 

The   Diseases   of  the   Eye.     (Student's  Guide     { 

Serin.)      By  RixciHD  NurrLtJBiP.  F.H.C.S..  Optilhklmlo  Surtson        ' 
to    St.    Tliamu's    Hcnplul.      Ftrih    Sdttloii.    Pwp,   Hro.  witli   IM 
Bn^rHvillKl    HTlil    a    Calolirwl    PUte    llliiitn.t(n|{    Cl>loiir-BUlullwu. 

Diseases    and    Refraction    of   the   Eye.      By 

N.  C,  HiCKiulKt,  P.R.C.3..  aiirK«n  to  Wntmlnder  HntptUI.  Mid 
OuBTivna  HiHTunai,  P.R.O.S,,  SurHfon  to  tke  Soynl  Wubnlnfln- 
Opbllmlmlc  Uoipluil.  Hlth  Bdition,  Crairn  Svo,  niUi  Pint*.  IM 
BnKrnvlnm.  aim  T«it-tjpei,  lOi.  *1. 

On  Diseases  and  Injuries  of  the  Eye:  a  Course 

nl  Syitenutic  and  C^ninl  LectuTH  lo  Sludpnla  Dn.l  MedlaU 
Pmctitlonwi.  ByJ.  R.  W0LrK,N.a,  P.R.C.S.B.  Witb  inCalourtd 
Plkbei  \»A  u;  WocxI  BngnrlnK).    Bid,  lit. 
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J.  t(  A.  ChurehiUU  Beemt   Worka. 
Normal    and    Pathological   Histology  of   the 

Hunun  Eye  and  BfClldi.  By  C.  Pud.  Pollooi,  H.D.,  F.K.C.B., 
ind  P.B.S.B.,  8urf[eon  lor  IHmum  o(  th«  Hya  to  Andanon'i  Colleca 
Dlipeniuy,  niii||DW.    Cro*n  Sto.  wltta  100  PUtM  (130  dnvtngi).  Id. 

Diseases  of  the  Bye  :  a  Handbook  of  Ophthal- 
mia FnotlM  lor  BtudenUuid  Practltlonen.  By  a.  B.  nm  Suhwkijiiti, 
U.D.,  Pitjteuar  of  !)[««•  of  UiB  Bye  fn  ths  Phtlsdelpblii  Polyelialo. 

With  aie  IlluitnUoni,  and  2  Ohromo-UtliaKimpblc  Pliitm.    Svo,  IM. 

Atlas    of  Ophthalmoscopy,     Composed  .of  I3 

Chromo-lltboRiapbrc  FliUci  {M  PiRum  dnwn  rrom  natun)  and 
BipUnatory  T«iC.  By  RicHiBDlanBiicx,  M.B.C.B.  Tnuulatddby 
K.  Haa»RoueH  Bwiirii.  U.B.    Third  BdlUou,  4to,  tM. 

Refraction  of  the  Eye :  a  Manual  for  Students. 

By  QUITITUS  Habtbiihi,  P.B.C.B.,  BurReon  to  ths  Boyal  Wert- 
mliuler  Opbtbalmlc  Hoapital.     BighUi  Bdltton.     Crown  Svo,  wlUl 
lOD  IllurtraUoDi,  a1»  T«I.^typ«i,  etc..  tt. 
Bji  lilt  lami  Aullior. 

The  Ophthalmoscope  :  a  Manual  for  Students. 

S«oond  BdlttOQ.    Crown  Sro,  wllli  S;  IlluitraUoni  and  4  PlaMa,  *m.  M. 

Glaucoma:   its  Pathology  and  Treatment.     By 

PuKSTLir  Bmra.  Ophthalmic  Biir([»n  to  thn  (Jueeo'a  HoaidUl, 
BInnlnKham.  Dro,  with  94  BnRiavlllKa  and  11  Zlnco-photographa, 
I>.M. 

Hints   on    Ophthalmic    Out-Patient   Practice. 

By  CHiRUis  Hteom,  OphChalrnlc  Surgiwn  to  Ouy'i  HoqiltaU 
Third  Bdltlan.    Pap.  8VD.  3i. 

Methods     of     Operating    for     Cataract     and 

S«»ndary  ImpalrnirnU  of  Vlilon,  with  ths  multi  o(  GOO  oaan. 
By  O.  H.  FlKK.  SurgHm-Captaln  In  U.U.  Indian  Utdical  8<rv<m. 
Cnnra  Svo,  with  15  Bngravlngi,  (a. 

Diseases   of  the  Eye :   a   Practical   Handbook 

rorarntnl  Prmctltloiicn  and  BtudFnIi.  By  Cecil  Bdwuid  Saaw, 
MM.,  II.Ch.,OidiUia]mlcBurgH)ntotheUlrterHaapllallCrCblldmi 
*]id  Women.  Btltut.    With  a  Tnt-CanI  for  Colour-Bllndnni.  Cniwn 

Eyestrain  (commonly  called  Asthenopia).    By 

BRNEar  CuHiE.  U.U.,  B.B.  Lend.,  Siirgson  to  the  Csntiml  IxiDdon 
OpfatfaaliDlc  Hoapltal,  Surgom  and  Opbthahnle  Surgaon  to  the 
Kilter  HoaplUl.    Svo,  with  33  Illmtntlona.  »g. 
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PLiWiandseWoodBngtavinit..    lOt.  M. 
By  till  lamt  Aattier, 

Short  Contributions  to  Aural  Surgery,  between 

IHTAund  IMX),    TblTd  Bdlllrui.    8vo,  Hltb  EneravLnct.  61. 

Diseases  of  the   Ear,  including  the  Anatomy 

mid  flijrilulumr  ol  Uie  Otkkii.  U^ittaer  HlUi  tlie  Tmliucnt  ol  tb« 
AlTHtloni  ol  the  Noh  and  Fiur^ni,  which  conduce  10  Aunl  I)Ih«f 
(n  TmtlH).  B;  T.  Mmt  HorGU,  P.R.C.S.K.,  U.R.C.S  ;  Ann) 
SiirgnHi  to  the  LoDdoo  Hwpitnl,  uiil  Lecturer  on  DlHuei  (it  trw 
Thrwt  In  Ihr  CoLlei^,  etc.    gco,  Kllh  113  Bngnvlngi,  IRi. 

A   System   of  Dental   Surgery.     By  Sir  John 

ToMta.  F.R.S..  BmlC.B.  TOKRS.U.A.,  P.R.S.     I'oiiilli  BUUun,     Kvd, 

Dental   Anatomy,    Human   and   Comparative : 

A  Uinual.  By  CHtRuQ  S.  ToiikS,  M.A..  P.K.S.  Ko.irtli  SiUUun. 
Crown  8vo,  with  IM  BniimvlnKt.  m.  «d. 

Dental    Materia    Medica,   Pharmacology    and 

Tlienpeutlo.  By  OBUiLO  W.  ULAaaiNQi-iii,  <M.1I.C.8..  L.D3. 
Bdiii,:  acnior  Urntal  Surgeon,  Weitmlnitrr  Hupil^l ;  DtiiUI  Sur- 
i;«ni.  National  Dental   Hoapllal,  and  Lecturer  on  Denial  Mitleria 

A    Manual     of    Nitrous     Oxide     Anasthesia. 

By    J.    Fhedehice    W.    Bide.    U.U.    Lond,,    U.K.C.S,,    AMiitMii 

Ouy'g  HwplUI,  and  to  thf  Itoyal  fn-s  Uutpltal.  g\-o,  wltb  IN  So- 
KniiiUK.,  6«. 

Notes    on    Dental     Practice.       By   Henry   C. 

Qirnniv,  t.D.S.I.,  l»t«  prmldcnt  of  the  flrill.U  De.iiAl  AiKulatifln . 
Swoiul  BdlUoii.    era,  with  9i  Illuitratloni,  l<>. 

Practical    Treatise   on  Mechanical    Dentistry. 

Dy  Josira  IllcnlHDHar,  H.D,.  D.U.S.  Slith  Bdllinn,  nvlMidiUHl 
ftllledliyGt.-luiBW.  WiRKRIf,  D.D.S.  HoyslMo.  WIUi«MHtii(»»- 
inttr.  «.- 

Leprosy  in  British  Guiana.    By  John  D.  HiIHa, 

F.n.CS.,  M.H.I.A..  \*le  Me.li«l  SurKTl.it.'i.de.il,  .J  ti.»  LapM 
Aiyliini,  fitlllih  Ouluw.  Imp.Svo,  with  U  LIlliuKnpble  Caluaiwd 
PUtei  BDd  Wool  Bngnvlngi,  Ml  III.  M, 
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J.   Sf   A.    ChurehiU'B   Becent    Workt. 
A  Handbook  on  Leprosy.     By  S.  P.  Ihpbt,  U.D., 

M.O..  Ulr  Chief  uil  Ifedictl  Siiperlntemleiit,  Hobbcn  ItUnd  Leptr 
■nd  Lunmlr  Aaylumi.  Cspe  GolonT.  South  AMa.  With  38  FUtH 
and  Uap.  B<o.  ]&. 

Diseases    of   the    Skin     (Introduction   to   the 

etiidy  ol).  By  P.  H.  Pti-Bhith.  M.D..  F.B.B.,  F.B.C.P.,  Fhyifdm 
Co  Ouy'i  HoaplUl.    Orown  Bvo,  with  X  BngrmvliiKi,  Ii.  td. 

Papers  on  Dermatology.     By  E.  D,  Mapother, 

U.D.,  Bi-Prei.  B.C.8.I.    6n,  3t.  M. 

Diseases  of  the  Skin  :    a  Practical  Treatise  for 

tha  Vm  ol  BtudenU  ud  PncUUonsn.  By  ),  N.  Htdi,  A.M., 
U.D..  Fnir«Kir  at  Skin  uid  VanaiMl  DlHuo,  Kuih  Usdlvl  College, 
Chlix«o.  Second  Bdltlou.  8«d,  with  3  Colound  PUtu  and  H  Bn- 
EnrlDga,  »». 

Sarcoma    and    Carcinoma  :    their    Pathology, 

DUgnodi,  uid  Traatment.    By  Hsni  T.  BuTUI,  P.B.C.S.,  AnlaUot 
Surgeon  to  St.  Butholomew'aHoqilUl.    Svo.  witb  «  PUtea,8a. 
S|F  tkt  M«i(  AatMor, 

Malignant    Disease   of   the    Larynx  (Sarcoma 

■nd  OuolnoRiJi).    8vo,  with  E  Bngmrlngt,  Ca. 

Operative  Surgery  of  Malignant  Disease.  8vo,lla. 
Cancers  and  the  Cancer  Process :  a  Treatise, 

Pnctloil  and  Theoretlo.    By  Hehbest  L.  Show.  U.II.,  SurgMo  to 
the  Cancel  Hoaplul,  Brompton.    Svo,  with  16  PlaCea.    ISa. 
Bf  t««  tamt  Author. 

The    Re-appearance    (Recurrence)    of  Cancer 

■rter  apparent  BiUlpaUon.    Svo,  fia.  <d. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  Bto.  3a.  «d. 

Diagnosis    and    Treatment    of    Syphilis.     By 

Tou  BOBIHSON.  M.D.,  Pbyalolan  to  Bt.  Joha'a  Hoapital  lor  riiniini  nf 
the  Skin.    Crown  gvo,  3a.  «d. 

By  M(  MM*  Anthar. 

Eczema:    its  Etiology,  Pathology,  and  Treat- 
ment.  Crown  Svo,  3a.  «d. 
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/.   4*   -^-    OhurehiU's   Setmt    Work*. 
Cancerous  Affections  of  the  Skin    (Epithelioma 

«ncl RodtQt Ulwr).  ByDioKOETHin.lf.D.  Pust S™,  irrth  BBnaiae- 
1"B>.  '■'.  By  Hi,  .an.  AutliB,. 

Pathology     and     Treatment     of     Ringworm. 

»vo.  with  SI  BnK""-ing>,  5., 

On   Cancer  :  its  Allies,   and   other   Tumours : 

Ihetr  MhUcbI  iin.t  BurKlAl  Tnyitmenl.     By  P.  A,  PiTiwsti..  M.D.. 

Urinary  and  Renal  Derangements  and  Calcu- 

loiii  Dl»rd(-ri.  By  LlOKU.  S.  Bxtu.  P.S.C.F.,  f.R.S..  Pl.jilflui  tn 
KLnx's  Callege  lluapllnl.     Svo.  M. 

Chemistry  of  Urine  :    a  Practical  Guide  to  the 

Aiwlytical  BuminUloo  ol  DIatMic.  lUI.iimlooua. iiud  Go.ily  Vilw. 
By  AijiEu  M.  Allkh.  F.I.O..  tC.S..  PnbLlc  Aiulyit  (nr  lb>  Wnt 
Killing  of  Yorkthlre.  tn.    Bvo.  nicli  Huerti'iigi.  Ii.  M. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  UuiIlDXK.  U.A..  U.D.    gvo.  with  M  BngnvlDBi  uul  PkIC 
of  8pMlj»,  e«. 
Diseases   of  the   Male  Organs  of  Generation. 

By  W.  H.  \.  JxcnliSOl..  M.Ch.Oiron..  F.R.C.S.,  AHl>Unt-8urse«i  W 
Ouy'i  IliMpltal.    «vo.  Willi  HH  tSntr^vUigi.  XI,. 

Atlas   of  Electric  Cystoscopy.      By  Dr.  Emil 

BLiBciHiKBT,  lit*  of  thB  Burjtiml  Cllnlqap  o(  tli»  tlnlvcrrtly  ol 
Bllr,  uul  B.  HuHuv  Kekwioe,  F.B.C.S.,  S'lrRWD  to  tl.«  Lonilan 
HotplUil  uid  St.  pEtar'i  Hoiidt^  For  SUiiie.  Hiiyil  Ovd.  wIU>  M 
CoUiiirvd  PlalM.  gmbnclng  Si  ngiirri.    VI  t. 

Electric     Illumination    of    the     Bladder    and 


By  B.  Hi 
St.  PpIbi 
g«Hng«, 


ira.  u  s  Hain>  ol  DlipinaK  ol  ObKiirs  Valm-Urelhrml  Din 

■■--Br  Kkbwiom.  irK.C.8.,8art(wn  to  London  HonltiU 

HiiplUl  fur  St>m«.    Bomul  Billtlon.    l>ro,  wllli  M 


St  tin  Him  .IhM.'. 

Tumours  of  the  Urinary  Bladder.    The  Jack- 

oonUii  Prlie  Ku>y  of  1W7.  rewriitMi  witli  SOU  «<1<llt.lo«iil  am.     In 
four  Fucli:ull.     Kki.  I.    Kayniave.  in. 

Alia. 

The  Cardinal  Symptoms  of  Urinary  Disease : 
tioiu.  e>.  M. 
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J.   ^   A.    Churchitt's  Seeent    Workt. 

8t  ait  HCMSr  nOMPBOH.  F.R.0.8. 

Diseases    of    the    Urinary    Organs.    Clinical 

Lectuna.    BIghtli  BdiUoo.    Svo,  with  131  Bngnvlngi,  lO*.  Id. 

Diseases   of   the    Prostate :    their    Pathology 

inil  TnatuKat.    Stith  Bilitlon.    Bvo,  witii  3»  Bngnvlnci,  «a. 

Some   Important  Points  connected  with  the 

Surgery  of  the  Urliury  Orgini.     Lwtum  rleUvcral  Id  Uie  B.C.B. 
Svo,  witli  U  Bngrmvlnci.    BtuJent'i  Bdltion,  ii.  «d. 

Practical  Lithotomy    and  Lithotrity ;    or,'  an 

Inquiry  Into  Uh  Beat  Molet  o(  KeaioviiiK  Sttme  (rom  tta*  Bladdu. 
Xblrd  Bdlthm.    6\o,  with  61  BngrmvlaRm,  tu>. 

The  Preventive  Treatment  of  Calculous  Dis- 

sue.uidUiaUHatSalventBemsdlei.   Tb  I  rd  Bdltion.  Cr.8va,ai.U. 

Tumours  of  the  Bladder  :  their  Nature,  Sirm- 

pbmu,  uid  Surglcol  TrMtment.    gvo,  vltb  numcniui  IlluMntloiu,  M. 

Stricture  of  the  Urethra,  and  Urinary  Pistuln : 

Uwir  Patbology  uid  TmUnent.    Fourtb  Bdltion.    Svo,  wIthTl  Bn- 
Rimvinici,  It. 

The    Suprapubic    Operation    of    Opening   the 

BUddcr  lor  Stone  and  lor  Tumour*.     Svo,  witb  Bngi«vlngi,  U.  Rd. 

Introduction  to  the  Catalogue;  being  Notes 

of  1,000  Cuei  or  CMcull  of  the  Bladder  rnnovHl  by  the  Author,  and 


The  Surgical  Diseases  of  the  Genito-Urinary 

Orgatu,  Including  ByphllJt.  Sy  B,  L.  Hxm.  M.D.,  FrofcMor  ot 
Oenlto-Crinuy  aurgeiy.  8yphiDl(«y,  and  DeimatiilDKr  In  Belleruc 
Hoapllal  Uedlal  CoUeae,  Hew  Kork  (a  revlilon  ot  Ta>  Bum  and 
Knxs'Text-book].    Koy,  Svo,  with  lU  Bngiavingi,  Hi, 

Lectures    on    the    Surgical  Disorders  of  the 

Urinary  Urguu.  By  BUDiUJi  Uiutuoir,  7.B.C.8.,  Surgeon  la  St. 
Peler'i  Hotpllal.    Fourtb  Bdltion.    Bro,  with  IM  Bngnviugi,  Ite. 

Syphilis.     By  Alfred  Cooper,  F.R.C.S.,  Senior 

Surgeon  to  St.  Kark'i  Hoapitid  lor  Flitula.  Seoond  Bdltion.  Bdlt^ 
by  Kdwiuj  CoTTuaLL,  F.R.C.S..  Surgeon  (ouE^patient*]  ts  Uu 
LoDdoo  Lock  Hoiptlal.    Svo,  with  U  ruU-PHB  ^^^f  (U  colou^, 
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1  and  Anna.     By  Alfred 


Diseaaes     of    tbe    Rcctmn    and    Anns.     By 


Cancer  of  tbe  Rectnm.    Especially  considered 

■iUi  Tf^iri  la  iu  9H|tal  TiiMM  il       Jf^Huha  pr:H  t^mr. 

The    Passage    of    Air   and    Fxces    from   the 
A  Medical  Vocabulary:  an  Explanation  of  all 

Tenzit  uvl  Pltn*a  muoA  la  Mat  tvio^*  DrpvtJiwnu  aS  ICnllca^  ftcl<MO< 
tfbd  Pnft^cF,  Ui«ir  livrlTitfon,  UfiUflnc  Aj>|'licHtlfai.  uul  FraoiuKte- 
tion  Br  B.  G.  Urns.  a.U..  LL.D.  Slith  Bdltion.  by  W.  W. 
Wiesiixnt,  B  J...  F.B.C.3.    Cnnrn  ftro,  Ii».  *d. 

A  Short  Dictionary  of  Medical  Terms.     Being 

an  Atrt.lginiol  'If  Mtyae't  VixaLiiUrj-.    Slmc,  ».  iSj. 

Dunglison's    Dictionary    of    Medical    Science. 

Omulnlni  ■  lull  Kipluution  ul  iU  i-u|gui  Subjnrli  inil  Tmu. 
vHh  Ihrlr  PniDunclAllon,  Aoaenliutiaa.  *ci<1  DerimlDn,  Tnnty- 
finlKUtloR.   By  UiCBJiu)  J.  DrxaiJU!!,  A,M.,H.D.   UoFtlRvo.  Ma. 

Terminologia  Medica   Polyglotta  :    a    Concise 

InlcnuLtloMl  Diclionvy  of  MMInl  Trrmi  (French,  IMiii.  Iln«ll*li, 
Ufmun.  lUtlan,  SpanKb,  ud  Buulin).  By  Tiik]doh&  Mliirua., 
U.l)..  B.Sc.  y.h.C.S.  BUd.    Uoyiil  »w.  I9>. 
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r//frence,  uiU  te  fvrnKmUd  jiuxl  /r«  on  cQijitfiyitfoii. 


.imtriea  art  aUe  la  cdkiImI  lugotMiim 


LUNUON:   T,  UHBAT  UAKLUOltOUOH  & 


LANE  MEDICAL  LIBRARY 


IBl     VValsham,  W.J. 
WS2         Surgery. 
1897 


*jft 


